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ASARCO EAST HELENA SMELTER
2006 INTERIM MEASURES WORK PLAN ADDENDUM

2006 PHASE 1, PHASE 2 AND PHASE 3
FINAL CLEANING, SOIL SAMPLING, BACKFILLING,
“AND INTERIM CAP WORK PLAN

1.0 INTRODUCTION

On May 5, 1998, ASARCO LLC (Asarco) and the United States Environmental Protection
Agency (EPA) entered into a Consent Decree (RCRA Consent Decree, U.S. District Court,
1998) to initiate the corrective action process in accordance with the Resource Conservation
and Recovery Act (RCRA) and the Clean Water Act (CWA). As part of the RCRA Consent

Decree, Asarco prepared several site investigation documents including:

° RCRA Current Conditions/Release Assessment (CC/RA) (Hydrometrics 1999a).

e Interim Measures Work Plan, East Helena Facility (Hydrometrics, 1999b).

e RCRA Facility Investigation (RFI) Work Plan (Hydrometrics, 2000a).

e Phase I RCRA Facility -Investigation Report (Asarco Consulting Inc. (ACI) 2003,
revised 2005). |

A complete listing of RCRA Consent Decree documents is contained in the Phase I RCRA
Facility Investigation (RFI) report.

As part of the RCRA Consent Decree, several interim measures were implemented for
groundwater between 1999 and 2001. These earlier interim measures (IM) performed as part
of the RCRA Consent Decree are discussed in Section 1.2 of RFI. In May 2002, a RCRA
Interim Measures Work Plan Addendum (IMWPA) was prepared (Hydrometrics, 2002). The

2002 IMWPA addressed groundwater impact concerns in the intermediate aquifer within the
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City of East Helena and down-gradient residential groundwater supplies north of the Asarco

Plant site. These interim measures are discussed in Section 1.2.1.3 of the IMWPA.

During April 25-26, 2006, Asarco, EPA, and the Montana Department of Environmental
Quality (MDEQ) met at EPA offices in Denver in a working session to evaluate existing site
conditions and outline a strategy for groundwater remedial measures at the site. MDEQ’s
participation addressed the need for coordination of plant facility cleanup activities

associated with a Montana Consent Decree (CDV-2004-212).

1.1 MONTANA CONSENT DECREE CLEANING AND DEMOLITION PROGRAM
FOR CALENDAR YEAR 2006

On February 15, 2005, Asarco and MDEQ entered into a Montana Consent Decree to resolve

alleged violations of the Montana Hazardous Waste Act and Montana Administrative Code.

Section IV of the Montana Consent Decree requires Asarco to develop and implement a

yearly Work Plan designed to remove, store, and properly dispose or recycle all remaining

hazardous waste and recyclable materials from identified process units located within the

East Helena Plant.

Under the Montana Decree, Asarco has prioritized the cleaning and demolition of the process
units located in the sinter plant during calendar year 2006. The scope of this cleaning and
demolition project is often referred to as Phase 1. In February and March 2006, Asarco
submitted a draft and revised 2006 Work Plan for this project. The Department approved the
Work Plan on March 17, 2006. On April 10, 2006, the cleaning and demolition of the
process units located within Phase 1 commenced, with 95% of the project substantially

completed.

On July 14, 2006, Asarco submitted a revised 2006 Work Plan. This Work Plan expanded
the cleaning and demolition of the process units within the East Helena Plant to include
Phase 1, 2 and 3 sites (See Figure 1-1). The submittal described the cleaning and demolition

of the following areas:
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e PHASE 1 - Sinter plant conveyor gallery, sinter building, sinter crushing circuit,
sinter returns tower, agglomerator building, coke hopper, sinter hopper, and

ventilation ducting.

e PHASE 2 - Laboratory, dross building, bullion casting, speiss granulating pit, speiss
loadout, blast furnace flue (from the dross building to the No. 1 blast furnace), and

north end of blast furnace building.

e PHASE 3 - Sinter plant baghouse, hot Cottrell, acid plant scrubbers, and mist
precipitator building.

In July 2006, the cleaning and demolition activities outlined in the Phase 2 and 3 Work Plan

commenced, with an anticipated completion of December 31, 2006.

1.22006 INTERIM MEASURES WORK PLAN ADDENDUM - SCOPE AND

OBJECTIVES
The objectives of this 2006 IM Work Plan Addendum for final cleaning, soil sampling,

backfilling, and interim capping for the Phase 1, 2 and 3 areas are:

e Describe the final cleaning actions designed to attain the objectives of the Montana
Consent Decree.

e Identify and collect surface samples where soils have been exposed during cleaning
and demolition activities.

e Outline the areas in which backfilling using fumed slag will be required to achieve
proper site stabilization and drainage.

o Present the locations that will require interim capping.

¢ Provide the interim capping techniques, procedures, and materials that will be used to
inhibit infiltration of precipitation within the demolition areas.

e Outline the general, short-term maintenance for the interim cap.
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2.0 PHASE 1, 2, AND 3 - INTERIM MEASURES WORKPLAN PROGRAM

The Phase 1, 2, and 3 cleaning and demolition program involves removing all structural
components to existing building grade. The remaining features, including existing
foundations and concrete slabs that are not removed, will be incorporated under an interim

cap.

The areas subjected to demolition within the Phase 1, 2, and 3 areas will undergo final
cleaning (See Section 2.1). Where cleaning and demolition has exposed soils within the
demolition footprints, samples will be collected to document arsenic and metal
concehtrations (See Section 2.2). Select areas within the demolition areas will be backfilled
with fumed slag to achieve proper drainage (Section 2.3). The locations requiring interim
capping (Section 2.4) and the techniques, procedures, and materials (Section 2.5) will be
identified. The general, short-term maintenance of the interim cap will be necessary to
ensure integrity (Section 2.6). The soil sampling sites, interim cap locations, and drainage

plans for the Phase 1, 2 and 3 areas are shown on Figures 2-1, 2-2, and 2-3.

2.1 FINAL CLEANING ACTIONS
The demolition associated with the Phase 1 project is substantially complete with cleaning
and demolition activities in the Phase 2 and 3 areas scheduled for completion by the end of

calendar year 2006 (See Figure 1-1).

The final cleaning of the Phase 1, 2 and 3 demolition footprints will involve a three-phased
approach. First, the concrete footprint will undergo a rough cleaning using conventional
scraping and shoveling methods. Although this cleaning technique provides an efficient
method for removing residual materials, it cannot achieve the level of cleanliness prescribed
under the Montana Consent Decree. To supplement conventional cleaning methods, the
concrete footprint will be mechanically swept. The use of the mechanical sweeper will
remove surface materials that may not be completely removed using conventional cleaning
techniques. Finally, the concrete footprint will be cleaned using a high-velocity, truck

mounted vacuum. This final cleaning method will remove any fine material, particularly
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along the interfaces between the concrete floor and building columns, fan foundations, and

support walls.

2.2 IDENTIFICATION AND COLLECTION OF SOIL SAMPLES

Once the cleaning stage has been completed, the Phase 1, 2, and 3 footprints will be
surveyed. The survey will catalog any area within the footprint that contain exposed soils,
such as portions of the elevator pit located in the Phase 1 area. All exposed soil areas will be

mapped and recorded on plan views of the Phase 1, 2 and 3 areas.

The areas with exposed soil within the Phase 1 footprint are shown on Figure 2-1. The areas
with exposed soils within the Phase 2 and 3 footprints will be identified once the cleaning
and demolition in these areas is complete. A total of 8 exposed soil locations within the
Phase 1 footprint have been identified. The proposed soil-sampling program for exposed soil

areas within the footprints of the Phase 1, 2, and 3 areas is summarized in Table 2-1.

Surface soil samples (0-4 inches) will be collected from exposed soil areas using the same
techniques and procedures used for Interim Measures (IM) and RCRA Facility Investigation
(RFI) activities, as described in the IM and RFI Work Plans (Hydrometrics 1999 and
Hydrometrics 2000). A total of 5 surface soil samples will be collected from each identified
exposed area and composited into one representative sample of the area (See Figure 2-1).

Samples will be collected using hand tools (hand shovel, trowels, or hand augers). The
samples will be described by an experience geoscientist or engineer and photographed. The
samples will be stored in ziplock baggies and archived for future analysis. The sampling
Standard Operating Procedures (SOPs), and analytical parameters and methods are
summarized in Table 2-1. For convenience, a table of relevant SOPs from the IM and RFI

work plans are listed in Appendix A of this work plan addendum.

2.3 BACKFILL LOCATIONS AND FUMED SLAG COMPOSITION
Once the exposed soil survey and soil sampling program is complete, the Phase 1, 2, and 3

areas will be graded and, as necessary, backfilled to achieve proper drainage. Asarco
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TABLE 2-1. EXPOSED AREA SOIL SAMPLE COLLECTION AND ANALYSIS MATRIX

Number Total Sampling Project Field QC
Sample Purpose Sample Types and of Non-QC Standard Analytical Laboratory Detection Field Field Total
Location ' Depth Intervals Sampling | Samples | Operating Parameters Methods Limit Duplicates | Splits | Samples
Events Procedures Goal
Phase I Sinter Plant Exposed Areas
SINT-1 Document metal Grab samples 0-4 inch 1 3 HF-SOP-2 As XRF 10 ppm 1 None 4
SINT-2 concentrations of exposed | increment, 5 spot HF-SOP-4 Cd XRF 10 ppm
SINT-3 soils within the footprint sample locations HF-SOP-5 Cu XRF 10 ppm
SINT-4 of the demolished sinter exposed site. HF-SOP-7 Pb XRF 10 ppm
SINT-5 plant area. Composite to form HE-SOP-29 Zn XRF 10 ppm
SINT-6 representative sample HF-SOP-31
SINT-7 of site HE-SOP-58 As
SINT-8 HS-SOP-6 Cd
HS-SOP-13 Cu ‘
HS-SOP-57 Pb
Phase II Speiss/Dross Plant Exposed Zn
Areas
Locations to | Document metal SPLP (EPA 1312) 0.1 mg/L
be concentrations of exposed SPLP (EPA 1312) 0.1 mg/L -
Determined soils within the footprint SPLP (EPA 1312) 0.1 mg/LL
after of the demolished SPLP (EPA 1312) 0.1 mg/L
demolition is | speiss/dross plant area 'SPLP (EPA 1312) | 0.1 mg/L
complete.
Phase ITII Acid Plant Exposed Areas
Locations to | Document metal
be concentrations of exposed
Determined | soils within the footprint
after of the demolished acid
demolition is | plant area
complete.
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proposes using on-site fumed slag as backfill. The fumed slag will be placed in areas that are
below grade or require drainage assistance. The fumed slag will serve as the subgrade for the
interim and pending final cap, over which an engineered cap comprised of non-woven
geotextile and RPE will be placed. The fumed slag has been used as a grading material at the
plant site in the past and possesses good physical characteristics for fill or sub-foundation
uses (granular material and compacts wells). Although fumed slag contains elevated total
metal concentrations, the metals are bound in a silicate-iron matrix with characteristics of
low metal leachability. The pdtential for metal migration from the fumed slag is low. In
response to EPA’s July 6, 2006 comments, Asarco provided the rationale for using fumed
slag for backfilling purposes, including study results derived from the RCRA Consent Decree
investigations. The slag-related investigativé results contained in the Current Condition
Release Assessment (CC/RA, January 1999) and qualitative analyses of fumed slag (May
2001) are attached as Appendix B. In April 2005, MDEQ representatives collected fumed
slag samples from the East Helena Plant to assess the potential environmental impacts from
its use as an iron substitute within the cement manufacturing industry. A copy of the MDEQ
April 2005 fumed slag sampling event results is attached as Appendix B. A July 2006
MDEQ Environmental Impact Statement (EIS) may contain additional slag related

information.

2.4 LOCATION OF INTERIM CAPS

Once the required backfilling has occurred, the demolition areas will be covered to control
drainage, and to control the potential for infiltration of precipitation and run-on within the
newly exposed footprints in the Phase 1, 2, and 3 areas. The demolition and drainage plans

for Phases 1, 2, and 3 areas are shown in Figures 2-1, 2-2, and 2-3.

2.5 INTERIM CAP TECHNIQUES, PROCEDURES, AND MATERIALS
The interim caps will be constructed to cover newly exposed footprints in the demolition
areas. The interim cap details and specifications are shown on Figure 2-4. In general, from

the top down, the interim cap will consist of the following:
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e Sand bags to hold down the interim cover during windy periods.

* A 24-mil reinforced polyethtylene (RPE) with the PRE seams overlapped 3 inches
and sealed with a butyl rubber seaming tape.

e A minimum 10 ounce non-woven geotextile.

o A prepared sub-grade consisting of fumed slag fill for grading purposes.

o Existing soils, concrete slabs and/or concrete foundations.

2.6 MAINTENANCE OF INTERIM CAP

2.6.1 Site Inspection

Periodic inspections of the interim cap will be conducted to ensure that the interim cap systems
are performing adequately and to identify problems and provide proper maintenance of interim
cap systems. The inspection program will involve three types of inspections: (1) informal

inspections, (2) periodic technical inspections, and (3) special inspections after extreme events.

The informal inspection is actually a continuing effort by on-site personnel, performed in the
course of their normal duties. Periodic technical inspections and inspections after extreme
events will be performed by onsite Asarco staff (or other technical representatives) familiar with
the design and construction of the cover systems. The periodic technical inspection should be
performed quarterly for the first year after initial placement of the cap and then no less than
annually thereafter to document the condition of the cap components. Special inspections are
very similar to periodic technical inspections but are performed only after an extreme event such

as a rare rainstorm, tornado, or earthquake.

The inspection of the cover systems will typically involve walking the entire site in a systematic
fashion that ensures a comprehensive review. If any problem or deficiency is found, the
inspector should record the location on a field sketch. A complete description of the affected
area, including all pertinent data (i.e., size of the area and other descriptive remarks such as
exposed synthetic materials) should be recorded on the appropriate reporting forms. An
accurate and detailed description of observed conditions will enable a meaningful comparison of

conditions observed at different times.
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Photographs may be helpful in documenting problems. Provisions should be made to keep a
photographic log of problems, repairs, and general site conditions. This log will provide
valuable information when evaluating the performance of the cover system and when planning

repair strategies.

It is important to have a record of site conditions at various stages after capping. Good
documentation will provide valuable information to help maintenance and repair planning.
Inspectioh checklists to assist in the inspection and documentation procedures should be
developed and modified as needed throughout the interim capping period. The checklist will (at
a minimum) contain items to evaluate such as membrane condition, sand bag condition, liner
seams, liner/concrete attachments and site drainage. A copy of an example inspection form is

attached in Appendix C.

2.6.2 Site Security

The interim cap will be contained within the fenced Asarco facility and will be kept secured
so that people or animals do not disturb the cap. Site access by ongoing plant or demolition
operations will be limited through the use of barricades, barrier tape, or temporary fencing.
Plant personnel will advise contractors conducting site activities of access limits within or

near capped areas.

2.6.3 Site Maintenance

As shown in Table 2-2, there are four different types of maintenance tasks listed by priority
rather than by frequency. Table 2-2 is provided as a guide to prioritize the different types of
maintenance activities in proper perspective. The different types of maintenance are also

discussed in the following subsections.
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TABLE 2-2. PRIORITY OF MAINTENANCE TASKS

Priority

Type of Maintenance

Description and Example

1

Emergency

A situation requiring immediate attention (for
example, fire or flood).

Preventative

Scheduled inspection and minor repairs
carried out during inspection (for example,
cleaning of membrane liner).

Corrective

Corrective maintenance required as a direct
result of scheduled inspection (for example,
repair of torn membrane liner).

Housekeeping

Routine housekeeping of buildings and
grounds (for example, disposal of debris and

1.

general housekeeping).

Emergency maintenance - Emergencies are situations arising unexpectedly that require
urgent attention. Often, immediate response must be provided to avert potential serious
damage. Provisions for emergency repair/damage control activities must therefore be in-
place prior to the occurrence. Toward this end, an Emergency Contacts list will be prepared
and kept current, and include local emergency response organizations, assigned maintenance
personnel, and agency and owner representatives. Table 2-3 provides a partial list of

emergency contacts.

Preventative maintenance - Preventative maintenance will be performed to extend the life of

equipment and structures. With the exception of routine surveillance and inspections,
preventative maintenance tasks should be scheduled in accordance with the
recommendations of the material and equipment manufacturers. Scheduled inspection and
maintenance of all site facilities will help ensure that potential problems are discovered and
corrected before they become serious, as well as providing for the performance of
periodically required upkeep. During routine inspections, the Asarco personnel should be

alert for any abnormal conditions, which could indicate potential problems.
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3. Corrective maintenance - Corrective maintenance consists of repair and other non-routine

maintenance. Asarco personnel must always be ready to handle these tasks as the need
arises. Corrective maintenance procedures should follow the equipment or material
manufacturer’s recommendations. In planning for the corrective maintenance, arrange for

the assistance of an engineer or manufacturer’s representative, if necessary.

4. Housekeeping - Maintaining well-kept facilities indicates pride on the part of the Asarco
personnel, and provides for good and efficient operétion‘s. Well-kept property cultivates
good neighbor relations with adjacent property owners. Housekeeping tasks may include

collecting/disposing of litter or debris and maintaining access barriers.

TABLE 2-3. EMERGENCY NOTIFICATION
CONTACTS AND PHONE NUMBERS

General Emergency Numbers:
Fire Department 911
Ambulance 911
Police 911
Corporate Resources:
ASARCOLLC
Blaine Cox (East Helena Smelter) | (406) 227-4098
Jon Nickel (East Helena Smelter) | (406) 227-4529
Other Resources:
U.S. EPA (24-hour emergency) (206) 553-1263
Superfund/RCRA Hotline (800) 424-9346
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3.0 SCHEDULE

As described above, the Phase 1 demolition activities are substantially complete. The Phase

2 and 3 cleaning and demolition actions are scheduled for completion by the end of calendar

‘year 2006. The soil sampling activities are expected to be conducted as soon as this Work

Plan has been reviewed and approved. The installation of the interim cap is anticipated to be
implemented as soon as this Work Plan is approved. Both activities are time critical with it
being desirable to have the sample program and cap complete before the advent of

precipitation or snow fall on exposed footprint areas.
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SANDBAGS §' O.C.

24 MIL OR RPE
———MINIMUM 10 OUNCE NON-WOVEN GEOTEXTILE

<1T——PREPARED SUBGRADE

TYPICAL CROSS SECTION OF INTERM COVER

NOTES:

1.

2.

3.
4.

BRING ALL LOW AREAS AND DEPRESSIONS UP TO GRADE WITH SUITABLE FILL MATERIAL. ON-SITE
GRANULAR SLAG MAY BE USED.

PREPARE SUBGRADE BY REMOVING ANY EXPOSED METAL, SHARP OBJECTS, OR ROOTS. SUBGRADE
SHALL ALSO BE GRADED TO DRAIN TO STORMWATER DRAINS.

NON-WOVEN GEOTEXTILE SHALL BE OVERLAPPED A MINIMUM OF 12 INCHES.

REINFORCED POLYETHYLENE (RPE) GEOMEMBRANE SHALL BE OVERLAPPED A MINIMUM OF 18 INCHES
AT ALL SEAMS. A 6 INCH REINFORCED BUTYL RUBBER SEAMING TAPE SHALL BE USED TO SEAM OVER
THE OVERLAP WITH 3 INCHES OF TAPE COVERING EACH LINER. SEAMS MUST BE CLEAN, DRY AND WARM
PRIOR TO TAPING.

. AREAS WHERE LINERS WILL BUTT AGAINST CONCRETE FOUNDATIONS SHALL BE ATTACHED WITH A

MINIMUM OF 6 INCH BUTYL RUBBER SEAMING TAPE WITH 3 INCHES OF TAPE COVERING THE LINER AND 3
INCHES OF TAPE COVERING THE CONCRETE. 2"X6" TREATED TIMBERS SHALL BE ATTACHED TO THE
LINER AND CONCRETE WITH CONCRETE ANCHOR BOLTS AS ADDITIONAL SUPPORT. A SIKA-FLEX CAULK
SHOULD BE USED TO SEAL ANY AREA NOT SEALED BY SEAMING TAPE.

/-MINIMUM 18" SEAM OVERLAP

/—SEAM
2%
.
2%
ORP25 LINER //
%é ORP25 LINER
0
.
7%
- g e v
TYPICAL LINER OVERLAP AND SEAM
NOTE:

/—24 MIL OR RPE
_—SLOPE TO DRAIN INLETS

% CONCRETE SLAB

|

CONCRETE

——

———

COMPACTED BACKFILL

CONCRETE ANCHOR BOLTS 2' OC

2X6 TREATED LUMBER
BOTTOM OF LINER SHALL BE AT
LEAST 12" BELOW GRADE

6" SEAMING TAPE (3" COVERING LINER
AND 3" COVERING CONCRETE

TYPICAL LINER ATTACHMENT TO CONCRETE

CONCRETE WALLS DEMOLISHED
/ AND REMOVED TO GRADE LEVEL

<.. CONCRETE SLAB

“/——FILL ALL LOW AREAS AND JOINTS TO
: GRADE WITH CONCRETE OR GROUT

TYPICAL CONCRETE WALL REMOVAL & SEAL

NOTE:

ALL LOW AREAS OR AREAS THAT DEMOLITION ACTIVITIES HAVE REDUCED SLABS
OR PAVEMENTS TO BELOW GRADE SHALL BE BROUGHT TO GRADE WITH
APPROVED FILL MATERIAL AND CAPPED WITH CONCRETE, GROUT, OR LINER
MATERIAL AND ALL JOINTS SEALED WITH A SIKA-FLEX CAULK.

LINER SEAMING TAPE SHALL BE 6" WIDE BUTYL RUBBER.

ASARCO _LLC
EAST HELENA SMELTER
2006 INTERIM MEASURES
WORK PLAN ADDENDUM

PHASE 1, PHASE 2 AND PHASE 3
INTERIM CAP DETAILS

FIGURE

24
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APPENDIX A

STANDARD OPERATING PROCEDURES (SOP)
FOR SURFACE SOIL SAMPLE COLLECTION
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EXPOSED AREA SOIL SAMPLE COLLECTION

AND ANALYSIS MATRIX
SOP/Form Title Key words
Number
HF-SOP-2 _ Determination, Identification, and Description of
Field Sampling Sites :
Sampling
HF-SOP-4 Packing and Shipping Samples Sampling
HF-SOP-5 Chain-of-Custody Documentation-
HF-SOP-7 Decontamination of Sampling Equipment Decontamination
HF-SOP-29 Labeling and Documentation of Samples Documentation
HF-SOP-31 Field Notebooks Documentation
HF-SOP-58 Management and Validation of Field and Documentation
Laboratory Data
HS-SOP-6 Procedure For Collecting Surface Soil Samples Soil
HS-SOP-13 Rinsate Blank Collection Sampling
HS-SOP-57 Soil Sampling Procedure For Test Pits Soil



APPENDIX B

FUMED SLAG ANALYTICAL DATA
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ANALYTICAL SUMMARY REPORT

May 02, 2005

Iver Johnson

MT DEQ (j \ /
PO Box 200901 g R PY

- Helena, MT 59620

Workorder No.: H05040130
Project Name: ASARCO Slag Pile

RECEIVE
MAY 05 2005 X -

Dept. of Envira. Quality
Waste & Underground
Tank Managemeant Bureay

Energy Laboratories Inc received the following 10 samples from MT DEQ on 4/14/2005 for analysis.

Sample ID Client Sample ID Collect Date  Receive Date

Matrix

Test

H05040130-001 ASPO01-B3 04/14/05 14:15 04/14/05

Solid

Metals by ICP/ICPMS, Total
Mercury in Solid By CVAA
Digestion, Total Metals
Digestion, Mercury by CVAA

HO5040130-002  ASP02-BS 04/14/05 14:21 04/14/05

Solid

Same As Above

H05040150-003  ASP03-Bl4 ' 04/14/05 14:28 04/14/05

Solid

Metals by ICP/ICPMS, Total

Chloride, Sulfate

Mercury in Solid By CVAA

Moisturs

Moisture

Poiychlorinated Biphecvls (PCB's)

pH

Digestion, Total Mz:ais

Digestion, Mercury by CVAA

Saturated Paste Extraztion

Sonication Extraction

Soil Sonication Extraciion

Semi-Volatile Orgacic Compounds, PAHs
Volatile Organics, M2ikasol Extraction -
8260-Volatile Organiz Compounds - Short List

H05040130-004  ASP04-C4 04/14/05 14:37 04/14/05

Solid

Metals by ICP/ICPMS, Total
Mercury in Solid By CVaA
Digestion, Total Meta!s
Digestion, Mercury by CVAA

H05040130-005  ASP03-C9 04/14/05 14:44 04/14/05

Solid

Metals by ICP/ICPMS, Toial

Chloride, Sulfate

Mercury in Solid By CV 44

Moisture

Maisture

Polychlorirated Blp')"' is (PCB's)

pH

Digestion, Total Metzis

Digestion, Mercury b CVAA

Saturated Paste Extraztion

Sonication Extraction

Soil Sonication Extruztizg

Semi-Volatile Orgaci- Compounds, PAHs
Volatile Organics, Methanol Extraction
8260-Volatile Organic Compounds - Short List
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}{0504(;"130-006 ASP06-D16 04/14/05 14:50 04/14/05 Solid Metals by ICP/ICPMS, Total

Mescury in Solid By CVAA
Digestion, Total Metals
Digestion, Mercury by CVAA

H05040130-007  ASP07-F3 04/14/05 14:57 04/14/05 Solid Same As Above

HO03040130-008 ASP08-G2 04/14/05 13:04 04/14/05 Solid Metals by ICP/ICPMS, Total
. : Chloride, Sulfate
_ . Mercury in Salid By CVAA

Moisture
Moisture
Polychlorinated Bipheayls (PCB's)
pH
Digestion, Tatal Metals
Digestion, Mercury by CYAA
Saturated Paste Extraction
Sonication Extraction
Soil Scnication Extraction
Semi-Volatile Organic Compouads, PAHs
Volatile Organics, Methanol Extraction
8260-Volatile Organic Compounds - Short List

HO05040130-009  ASP09-G4 04/14/05 15:07 04/14/05 Solid Metals by ICP/ICPMS, Total
. Mercury in Solid By CYAA
Digestion, Total Metals
Digestion, Mercury by CVAA

H05040130-010  ASP10-HI6 : 04/14/05 15:15 04/14/05 Solid Same As Above

There were no problems with the analyses and all data for associated QC met EPA or laboratory specifications
except where noted in the Case Narrative or Report.

If you have any questions regarding these tests results, please call.

Report Approved By: WW

' U
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Definitions:

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

ND - Not detected at the reporting limit.

CriI-4/&-Us 11
:

" ; LABORATORY ANALYTICAL REPORT

Client: MT DEQ Report Date: 05/02/05

Project: ASARCO Slag Pile Collection Date: 04°14/05 14:15
Lab ID: HO05040130-00] Date Received: 04.14/05

Client Sample ID: ASP01-B3 Matrix: Solid

MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
METALS, TOTAL

Antimony 349 mg/kg 5.0 SW6020 04:27/05 00:49 / rlh
Arsenic 130  mg/kg 50 SW6020 04/27/05 00:49 / rlh
Beryllium NO  mglkg 50 SW60108 4:22/05 03:48 / jiw
Cadmium 31 mokg 1.0 SW60108 04,20/05 19:24 / jiw
Chromium 60.8 mg/kg 5.0 Sws0108 04.20/05 19:24 / jjw
Cobalt 164  mglkg 5.0 SW6010B 0-4:20/05 19:24 / jiw
Iron 196000 mg/kg D 40 SW6010B 044:20/05 19:28 / jiw
Lead 134  mghkg 5.0 SW60108 04/20/05 19:28 / jiw
Manganese 11400 ma/kg 5.0 SWe0108 04,22/05 0348 / jjw
Mercury ND mg’kg 1.0 SW7471A 04.25/05 13:51/ KC
Nickel 8.4  mgkg 5.0 SW60108 (4:20/05 19:24 / jjw
Phosphorus 652  mg/kg 10 SWs5010B 04/22/05 03:48 / jjw
Selenium 6.4 mg/kg 50 SW6020 04:27/05 00:49/ rih
Zinc 13200 ma/kg 5.0 SWge010B »420/05 19:28 / jjw

!

Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
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LABORATORY ANALYTICAL REPORT

Client: MTDEQ Report Date: 03/02/05
Project: ASARCO Slag Pile Collection Date: 04.14/05 14:21]
LabID: HO05040130-002 Date Received: 04°14/05
Client Sample ID: ASP02-BS5 Matrix: Solid
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
METALS, TOTAL
Antimony 46.7 mg/kg 5.0 SW6020 04/27/05 00:56 / rlh
Arsenic 135 mg/kg 50 SW65020 04/27/05 00:56 / rih
Beryllium ND  mg/kg 5.0 SW6010B 04:22/05 03:51/ jjw
Cadmium 4 mg/kg 1.0 SW60108 04/20/05 19:32 / jjw
Chromium 59.4  mg/kg 5.0 SW60108 0+/20/05 19:32/ jjw
Cobalt 207 mg/kg 5.0 SW60108 /20/05 19:32/ jjw
lron 243000 mg/kg 80 - SWe0108 04/22/05 03:51/ jjw
Lead 140  mg/kg 5.0 Swe0108 04/20/05 19:32/ jjw
Manganese 11700 ma’kg 5.0 SW6010B 04/22/05 03:51 / jjw
Mercury ND  mg/kg 1.0 SW7471A 04/25/05 13:57 1 KC
Nickel 204  mgkg 5.0 SW6020 C4/27/05 00:56 / rih
Phosphorus 584 mg/kg 10 SwWe60108 04/22/05 03:51 / jjw
Selenium 8.5 mg/kg 5.0 Sws020 04/27/05 00:56 / chh
Zinc 16900 mg/kg 5.0 SW6010B 04/22/05 03:51 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  QCL - Quality control limit, ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interferance.
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LABORATORY ANALYTICAL REFORT
Client: MT DEQ Report Date: 05/02/05
Project: ASARCO Slag Pile Collection Date: 04/14/05 14:28
Lab ID: H05040130-003 Date Received: 04/14/05
Client Sample ID: ASP03-B14 Matrix: Solid
MCL/ :

Analyses Result Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Moisture 0.500 wi% 0.0100 SW3550A 04/22/05 08:15 / MC
CHEMICAL CHARACTERISTICS
pH, 1:2 86 s.u. 0.1 ASA10-3 04/25/05 16:18 / srm
Chioride, 1:2 1.99 mg/kg 1.00 ASA10-3 04/26/05 11:49 / qed
METALS, TOTAL
Antimony 33.7 mg/kg 5.0 SWs020 04/27/05 01:03 / rlh
Arsenic 118 mg/kg 5.0 SW6020 04/27/05 01:03 / rlh

~ Beryllium ND mg/kg 5.0 SW60103 04/22/05 04:02 / jjw
Cadmium 286 mg/kg’ 1.0 SW60108 04/20/05 19:35 / jjw
Chromium 67.1  mg/kg 5.0 SW60105 04/20/05 19:35 / jjw
Cobalt 117 mg/kg 5.0 SWeo108 04/20/05 19:35/ jjw
fron 264000 mg/kg D 80 SW680155 04/22/05 04:02 / jjw
Lead €3.8  mg/kg 5.0 SWe60133 /20/05 19:35 / jiw
Manganese 13200 mg/ky 50 SW60132 04/22/05 04:02 / jpa
Mercury ND mg/kg 1.0 SW747iA 04/25/05 13:58/KC
Nickel 14.5 mg/ky 5.0 Sweoz2¢ 04/27/05 01:03 / :lh
Phosphorus 612 mg/kg 10 SWe0123 04/22/05 04:02 / jiw
Selenium 8.4 mg/kg 5.0 SWs025 04/27/05 01:C3 / rih
Zinc 13500 mg/kg 5.0 SW60103 04/22/05 04:02 / jiw
VOLATILE ORGANIC COMPOUNDS
Bromoform ' ND mg/kg 0.20 . SW82gsc3 04/21/05 16:42 / trr
Benzene ND mg/kg 0.20 SW82353 04/21/05 16:42 / trr
Bromobenzene ND mg/kg 0.20 SW82532 04/21/05 16:42 / trr
Bromochloromethane ND ma/kg 0.20 SwaaeLs 04/21/05 16:42 / trr
Bromodichloromethane ND mg/kg 0.20 SW82532 04/21/05 16:42 / trr
Bromomethane ND mg/kg 0.20 SW82805 04/21/05 16:42 / trr
Carbon tetrachloride ND mag/kg 0.20 SW82e03 04/21/05 16:42 / trr
Chlorobenzene ND mg/kg 0.20 Swez2sis 04/21/05 16:42 / trr
Chloroethane ND mg/kg 0.20 SwWe2sais 04/21/05 16:42 / tre
2-Chloroethyt vinyl ether ND mg/kg 0.20 Swsg2ssz 04/21/05 16:42 / tri
Chioroform ND mg/kg '0.20 Swa2gis 04/21/05 16:42 / trr
Chloromethane ND mg/kg 0.20 SWe2652 04/21/05 16:42 / tr:
2-Chlorotoluene NO mg/kg 0.20 SWE255= 04/21/05 16:42 / tir
4-Chlorotoluzne ND mg/kg 0.20 SWe25a2 04/21/05 16:42 / trr
Chlorodibromomethane ND mg/kg 0.20 SW82E32 04/21/05 16:42 / tir
1,2-Dibromoethane MND mg/kg 0.20 SWE2£33 04/21/05 16:42 / tr+
Dibromomethane ND mg/kg 0.20 Swezeiz 04/21/05 16:42 / uir
1,2-Dichlorobenzene NO mg/kg 0.20 SWeg2s02 04/21/05 16:42 [ tir

Report
Definitions:

RL - Analyte reporting limit.
QCL - Quality controf limit.

D - RL increased dus to sample matrix interfzrence.

MCL - Maximum contaminant iz se:.

ND - Not detected a‘ the reportis; limit



mES 877-472-0711 » 406-442-0711 » 406-442-0712 fax « helena@energylab.com
LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 03.702/05
Project: ASARCO Slag Pile Collection Date: 04°'14/05 14:28
Lab ID: H05040130-003 Date Received: (0471405
Client Sample ID: ASP03-B14 Matrix: Solid
MCL/

Analyses Result Units Qual RL QCL  Method Analysis Date/ By
VOLATILE ORGANIC COMPOUNDS -
1,3-Dichlorobenzene : ND  mg/kg 0.20 SW8260B 04.21/05 16:42 / trr
1,4-Dichlorobenzene ND  mg/kg 0.20 SW382608 04.21/05 16:42 / trr
Dichlorodifiuoromethane ND  mg/kg 0.20 SwWs2608 04/21/05 16:42 / trr
1,1-Dichloroethane ND  mg/kg 0.20 SwWe2608 04/21/05 16:42/ trr
1.2-Dichloroethane ND mg/kg 0.20 SW§82608 04°21/05 16:42 / ter
cis-1,2-Dichloroethene ND  mg/kg 0.20 SW8§2608 04/21/05 16:42 / trr
1,1-Dichioroethene ND mg/kg 0.20 SWa82608 04,21/05 16:42 / trr
trans-1,2-Dichloroethene ND mg/kg 0.20 SW82608 04/21/05 16:42/ trr
i,2-DichIoropropane ND mg/kg 0.20 SWa82608 04°21/05 16:42 / trr
1,3-Dichloropropane ND ma/’kg 0.20 SW§E2608B 04/21/05 16:42 / trr
2.2-Dichloropropane ND mg/kg 0.20 "SW82608 04/21/05 16:42/ trr
1,1-Dichloropropene ND mg/kg 0.20 Swag260B 04/21/05 16:42/ trr
cis-1,3-Dichloropropene ND ma/kg 0.20 SwWa82608 04/21/05 16:42 / trr
lrans-‘l.3-Dichloropropené ND mg/kg 0.20 SWE260B 04'21/05 16:42 / trr
Ethylbenzane ND ma'kg 0.20 SW82608 08+4°21/05 16:42 / trr
Methy! tart-buty! ether (MTBE) ND ma’kg G.20 SWs82608 32721/05 16:42 / trr
Methylene chioride ND ma/kg 0.20 SW§g2608 0:21/0516:42 / trr
Mathy! ethyl ketone ND mg/kg 40 SwWg2608 04'21/0516:42 / trr

tyrene ND ma/kg 0.20 SWE2608 0+°21/05 16:42 / tir
1,1,1,2-Tetrachloroethane ND mg/kg 0.20 SwWaz6e08 (+'21/05 16:42 / ter
1,1,2.2-Tetrachloroethane ND ma/kg 0.20 SWg2608 02°21/05 16:42 / trr
Tetrachlorosthene ND ma’kg - 0.20 Swegz608 04°21/05 16:42/ trr
Toluen2 ND  makg 0.20 SW82608 04°21/05 16:42 / trr
1,1,1-Trichloroethane ND mg/kg 0.20 - SW8260B 05/21/05 16:42 / trr
1,1,2-Trichloroethane ND ma/kg 0.20 SW82608 04°21/05 16:42 / trr
Trichlorosthene ND mg/kg 0.20 SWg2608 G4°21/05 16:42 / trr
Trichlorofluoromethane ND mg/kg 0.20 SW3260B " 04:21/05 16:42 / trr
1.2,3-Trichloropropane NOD mg/kg 0.20 SwWe2608 - (5.°21/05 16:42 / trr
Vinyl chloride ND mag/kg 0.20 Sw32608 04.21/05 16:42 / ter
m+p-Xylenes ND  mg/kg 0.20 SwWegz2608 04/21/05 16:42 / trr
o-Xylene ND mg/kg 0.20 Swe2608 04/21/05 16:42 / ter

Surr: p-Bromofluorobenzene 134  %REC 76-160 SW8260B 04°21/05 16:42 / trr

Surr: Dibromofluoromethane 116 %REC 70-132 SW&2260B 24°21/05 16:42 / trr

Surr. 1,2-Dichiorosethane-d4 114 %REC 60-135 SW22608B 421105 16:42 / trr

Surr: Toluene-d8 126 %REC 75-138 SW22608 2421105 16:42 / tir
SEMI-VOLATILE ORGANIC COMPOUNDS
Azenaphthene NG mafkg 0.33 SwWz270C 2421/05 13,55/ sm
Azenaphthylene ND ma/kg 0.33 Swez270C 04°21105 13:56 / sm
Anthracene ND mg/kg 0.33 Swez70c 0¢.21/05 13:55 / sm
Benzolsjanthracene ND mg/kg 0.23 SW2270C 1.4/21/05 13:55/ sm

Report
Definitious:

RL - Analyte reporting limit.
QCL - Quality control limit.

MCL - Maximum contaminant leval.
ND - Not detected at the reporting fimit



[l o RN

877-472-0711 « 406-442-07 17 « 406-442-0712 fax + helena@energylab.com

Client Sample ID: ASP03-Bl4

 LABORATORIES
LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 05/02/05
Project: ASARCO Slag Pile Collection Date: 04/14/05 14:2%
Lab ID: HO05040130-003 Date Received: 04/14/05
Macrix: Solid

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
SEMI-VOLATILE ORGANIC COMPOUNDS
Benzo(a)pyrene ND mg/kg 0.23 . Sws270C 04/21/05 13:56 / sm
Benzo(b)fluoranthene ND  mg/kg 0.33 SW§270C 04/21/05 13:56 / sm
Benzo(g.h,i)peryiene ND mg/kg 0.33 SwWs270C 04/21/05 13:56 / sm
Benzo(k)fluoranthene ND mg/kg 0.33 SW8270C 04/21/05 13:58 / sm
Chrysene . ND mg/kg G.23 SWS§27aC 04/21/05 13:55/ sm
Dibenzo(a,h)anthracene ND mg/kg 0.33 SWS270C 04/21/05 13:56 / sm
Fluoranthene ND ma/kg 0.23 SWeg270C 04/21/05 13:556 / sm
Fluorene ND  mg/kg 0.33 SWE270C 04/21/05 13:56 / sm
Indeno(1,2,3-cd)pyrene ND mg’kg 0.23 SW8270C 04/21/05 13:56 / sm
Naphthalene ND mo/kg 0.33 SW8270C 04/21/05 13:55 / sm
Phenanthrene - ND  mg/kg 0.33 SWS8Z70C 04/21/05 13:55 ! sm
Pyrene ND  mg/kg 0.33 Sws270C 04/21/05 13:56 / sm
Surr: 2-Fluorobiphenyl 825 %REC 30-115 SW827dC 04/21/05 13:55 /sm
Surr: Nitrobenzene-d3 837 %REC 23-120 SWSZTGC 04/21/05 13:56 / sm
Surmr: Terphenyl-d14 $5.6  %REC 18-137 SWBITIC 04/21/05 13°52 - sm
POLYCHLORINATED BIPHENYLS (PCB'S)
Aroclor 1016 ND ma/kg €.017 Swsg:z 04/24/05 03:13 [ iaw
Aroclor 1221 ND ma/ka 0.017 SWeoiz 04,24/05 03:13 / law
Aroclor 1232 ND mg/kg 0.017 SwWapzz2 04/24/05 03:13 / law
Aroclor 1242 ND mg/kg 0.017 Sws8osz 04/24/05 03:13 / law
Aroclor 1248 ND  mgfkg 0.017 SW8oz2 04/24/05 03:13 { law
Aroclor 1254 ND ma/kg 0.017 Swsaoiz 04/24/05 03:13 7 law
Aroclor 1260 ! ND ma/kg 0.017 Swaozz 04/24/05 03:13/ law
Aroclor 1262 ND mg/kg 0.017 SW8ozz 04/24/05 03:13 / law
Aroclor 1268 ND mg’kg 0.017 SWedz2 04/24/05 03:13 / taw
Surr: Decachlorobiphenyi 96.0 %REC 50-126 SW80zz 04/24/05 03:13 / law
Surr: Tetrachloro-m-xylene 86.0 %REC 42-115 SWB8BJZ2 04,24/05 03:13 ! laws

Sample extract received a Sulfuric Acid Clean-up (2P~ Method 3665) and a Sultur Clean-up (EPA Method 3630) prior to ana /5 5

Report
Definitions:

RL - Analyte reporting limit.
QGCL - Quality controf fimit.

FCL - Maximum contaminant iz sz,
ND - Not detected at the repznz fimit.
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LABORATORY ANALYTICAL REPORT
l Client: MT DEQ. . Report Date: 05/02/03
Project: ASARCO Slag Pile : Collection Date: 04/14/05 14:37
Lab ID: HO05040130-004 Date Received: 04/14/03
l Client Sample ID: ASP04-C4 Matrix: Solid
I : MCL/
Analyses . Result  Units Quatl RL QCL  DMethod Analysis Date / By
METALS, TOTAL i
Antimony 43.5 mg/kg 5.0 SW6020 04727105 01:10 / rlh
) Arsenic 155 mg/kg 5.0 SW6020 04/27/05 01:10/rih
Beryliium ND mg/kg 5.0 SW6010B 04,22/05 04:06 / jjw
I Cadmium 5.1 mag’kg 1.0 SW60108 04/20/05 19:39/ jjw
Chromium 712 mgkg 5.0 SW60108 04/20/05 19:39 / jiw
Cobalt 212 mg/kg 5.0 SW6010B 04/20/05 19:39/ jjw
“lron ' 273000 mg/kg D 80 SW60108 04/22/05 04:06 / jjw
Lead _ 364  mg/kg : 5.0 SW50108 04/20/05 19:39 / jjw
Manganese 12200 mg/kg 5.0 SW60108B 04/22/05 04:06 / jjw
Mercury ND mo/kg 1.0 SW7471A 04/25/05 14:01 / KC
l Nicket 229  mg/kg 5.0 SWe6020 04/27/05 01:10/ rih
Phosphorus . 586 mg/kg 10 SW60108 04/22/05 04:06 / jjw
Selenium 121 ma/kg 5.0 SW6020 04:27125 01:10/¢lh
I Zinc 17900 mg/kg 5.0 SW60108 04722103 04:06 / jiw
l Report RL - Analyte reporting limit. MCL - Maximum contaminant fevel.
Definitions:  QCL - Quality control limit. ' NO - Not detected at the reporting limit,
l D - RL increased due to sample matrix interference.
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LABORATORIES
LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 05/02/05
Project: ASARCO Slag Pile _ Collection Date: 04/14/05 14:44
Lab ID: HO05040130-005 Date Received: 04/14/05
Client Sample ID:  ASP05-C9 Matrix: Solid
MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Moisture 0.800 wi% 0.0100 SW3550A 04/22/05 08:15/ MC
CHEMICAL CHARACTERISTIC_S
pH, 1:2 9.0 s.u. 0.1 ASA10-3 04/25/05 16:18 / srm
Chloride, 1:2 2.89 mg/kg 1.00 ASA10-3 04/26/05 12:13 / gq=d
METALS, TOTAL
Antimony 37.1 mg/kg 5.0 SWs020 04/27/05 01:44 / rhh
Arsenic 117 mglkg 5.0 SW6020 04/27/05 01:44 / rth
Beryllium ND  mghkg 5.0 SW60108 04/22/05 04:13 / jiw
Cadmium 31 mg/kg 1.0 SW60108 04/20/05 19:42 / jiw
Chromium 744 makg 5.0 SW60108 04/20/05 19:42 / jjw
Cobalt 153 ma/kg 50 SW60148 04/20/05 19:42 / jj~
Iron 282000 ma/kg D 80 SW50108 04/22/05 04:13 / jiw
Lead 1860  makg 5.0 SW50103 04720105 19:42 ! jiw
Manganese 11800 ma’kg 0 SW501iC3 04/22/05 04:13 / jrw
Mercury ND  makg 1.0 SWT4TIA 04/25/05 14:04 1 KC
Nicke! 15.9 mg/kg 5.0 SWs020 04/27/05 01:44 / rla
Phosphorus 707 ma’kg 10 SWs&0103 04/22/05 04:13 / jpw
Selenium 127  mg/ka 5.0 SW6020 04/27/05 01:44 / rlin
Zinc 18500 ma/kg 5.0 SW&0103 04/22/05 04:13 / jjw
VOLATILE ORGANIC COMPOUNDS
Bromoform ‘ ND mg/kg 0.20 SW§25258 04/21/05 17:16 / tri

. Benzene ND ma’kg C.20 SWe250E 04/21/05 17:16 / trr
Bromobenzene ND mg/kg 0.20 SWsg2855 04/21/05 17:15 / ter
Bromochloromethane ND mglkg 0.20 SwWa2602 04/21/05 17:16 / trr
Bromodichloromethane ND mg/k3 0.20 SW82502 04/21/05 17:15 / ter
Bromomethane ND mg/kg 0.20 SW82593 04/21/05 17:16 / ter
Carbon tetrachioride ND mg/kg 0.20 SWe2608 04/21/05 17:16 / trr
Chiorobenzene ND my/kg 0.20 SWeg2502 04/21/05 1716 / ter
Chioroethane ND ma’k5 0.20 SWg235 04/21/05 17:16 / tev
2-Chloroethyl viny! ether ND mg/kg 0.20 SWezssz 04/21/05 17:45 /w7
Chloroform ND mglkg 0.20 Swezsis 04/21/05 17:16 / tir
Chloromethane ND mg/kg . 0.20 SWe2s0s 04/21/05 17:48 / ter
2-Chlorotoluene NO mg/kg 0.20 SWe2s52 04/21/05 17:16 / ur
4-Chioroto|uene ND mg/kg 0.20 Swezsts 04/21/05 17:18 7 ur
Chlorodibromomethane ND mg/kg 0.20 SW82652 04/21/05 1716/ t.r
1,2-Dibromoethane HD my’kg 0.20 SWe2502 04/21/05 17:18 / trt
Dibromomethane ND ma/kg 0.20 SWe2s0z 04/21/05 17:16 / tir

ND mg/rg 0.20 SWe2552 04/21/05 17:16 / ¢

1,2-Dichlorobenzene

RL - Analyte reporting limit.
QCL - Quality control limit.

Report
Definitions:

D - RL increased due to sample mz'rix interferenze.

MCL - Maximum contaminant levz’.

ND - Not delected at the reporting firit



— e s e = - i - fm = e e D T N AUt

877-472-0711 « 406-442-0771 « 406-442-0712 fax « helena@energylab.com

LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 0502705
Project: ASARCO Slag Pile Coliection Date: 0414705 14:44
Lab ID: HO05040130-005 Date Received: 0414705
Client Sample ID:  ASP05-C9 Matrix: Solid
MCL/ _

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
VOLATILE ORGANIC COMPOUNDS
1,3-Dichlorobenzene ND . mg/kg 0.20 Sws2608 04.21/05 17:16 / trr
1,4-Dichlorobenzene ND mg/kg 0.20 SW§260B 04:21/0517:16 / trr
Dichlorodifluoromethane ND mgkg - 0.20 Swg2608 0421/05 17:16 / trr
1,1-Dichioroethane ND mg/kg 0.20 SW§2608B 04°21/05 17:16 / ter
1,2-Dichloroethane ND mg/kg 0.20 SWE2608 04'21/05 17:16 / ter
cis-1,2-Dichloroethene ND mg/kg 0.20 SW8260B 4°21/05 17:16 / trr
1,1-Dichloroethene . ND"  mg/kg 0.20 SW82608 04°21/05 17:16 / trr
trans-1,2-Dichloroethene -ND mg/kg 0.20 SW8260B 4°21/05 17:16 /trr
1,2-Dichloropropane ND mg/kg 0.20 SW82608 04'21/05 17:16 / trr
1,3-Dichloropropane ND mg/kg 0.20 SW82608 04.21/05 17:15 / ter
2.2-Dichloropropane ~ ND  mg/kg 0.20 SwW82608 04/21/05 17:16 / tre
1,1-Dichloropropene ND mg/kg 0.20 SWE2608 0421/0517:16 / trr
cis-1,3-Dichloropropene NOD mg/kg 0.20 SW82608B 4'21/05 17:16 / trr
trans-1,3-Dichloropropene ND mg/kg 0.20 SWg2608 04°21/0517:18 / trr
Ethylbenzene ND mg/kg 0.20 SWE2608 0421051718/ ur
Methy! tert-buty! ether (MTBE) ND mg/kg 0.20 SW82608 L3215 1716 / trr
Methylene chioride ND mg/kg 0.20 SW82608 3 23/05 1716 / trr
Methyl ethyl ketone ND ma/kg 4.0 SWg2608 04£°21/05 17:18 / ter
Styrene ND mg/kg 0.20 SWE2608 G4a21/05 1710 / ter
1,1,1.2-Tetrachloroethane ND mg/kg 0.20 SWeE2608 04°21/05 17:15 [ trr
1,1,2.2-Tetrachloroethane ND mg/kg 0.20 SW82508 04°21/0517:16 / trr
Tetrachloroethene ND ma/kg 0.20 SW8260B 04°21/05 17:16 / trr
Toluene ND ma/kg 0.20 SwWe2608 G4°25/05 17:15 /e
1,1,1-Trichioroethane : NO mg/kg 0.20 Swe2608 G4°21/0517:16 / trer
1,1,2-Trichloroethane ND mg/kg 0.20 Swea60B 04°'21/05 17:16 / trr
Trichloroethene ND mg/kg 0.20 SWas2608 0421/05 17:15 / trr
Trichlorofluoromethane . ND mg/kg 0.20 SwW8260B 0421/0517:16 / trr
1,2,3-Trichloropropane ND ma/kg 0.20 SWe2608 $4°21/05 17:16 / trr
Viny! chloride ND mg/kg 0.20 SWe2608 G4:21/05 17:16 / trr
m+p-Xylenes ND  mg/kg 0.20 SW82608 0421005 17:4€ / trr
o-Xylene NO mg/kg 0.20 SW8260B 04°21/05 1716 / tir

Surr: p-Bromofluorobenzene 116  %REC 78-160 SwW82608 54721/05 17:16 / trr

Surr: Dibromoflucromethane 104 %REC 70-132 Sweze0B 064°21/0517:16 / trr

Surs: 1,2-Dichloroethane-d4 104 %REC 6C-13& SwWe260B 74.21/05 17:15 / tre

Suri: Toluene-d8 ' 104 %REC 73-138 SwWe260B 26'21/05 1716 / trr
SEMI-VOLATILE ORGANIC COMPOUNDS
Acenaphthene NO  mg/kg 0.33 Swa270C 74'27/05 14:3% / sm
Acenaphthylena ND mg/kg 0.23 Swezr7oc 24 21/05 14:35/sm
Anthrazens ND  mg/kg 0.33 Swez270C 5421/05 14:33/ sm
Benzofajanthracene ND mg/kg 0.23 SWeg270C T4°24/05 14:3%/sm
Report ‘RL - Analyte reporting fimit. MCL - Maximum contaminant leve].

Definitions:  QCL - Quality control limit. ND - Not detected at the reporting fimit.
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LABORATORY ANALYTICAL REPORT
Clicat: MT DEQ Report Datc: 05702705
Project: ASARCO Slag Pile Collection Date: 04/14705 14:44
Lab ID: FO05040130-005 Date Reccived: 04/14/05
Clicant Sample ID: ASP035-C9 Matrix: Solid
MCL/ .
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
SEMI-VOLATILE ORGANIC COMPOUNDS
Benzo(a)pyrene ND mg/kg - 0.33 SWS§270C 04/21/05 14:3¢/sm -
Benzo(b)fluoranthene ND mg/kg 0.33 Swe270C 04/21/05 14:38/sm
Benzo(g.h,)perylene ND mg/kg 0.33 _SwW8270C 04/21/05 14:39/ sm
Benzo(k)fluoranthene ND mg/kg 0.33 SW8270C 04,/21/05 14:39/ sm
Chrysene ND ma/kg 0.33 SWeg270C 04/21/05 14:39/ sm
Dibenzo(a,h)anthracene ND mg/kg 0.33 SW8270C 04,/21/05 14:38/ sm
Fluoranthene - ND ma/kg 0.33 SW8§270C 04/21/05 14:39/sm
Fluorene 'ND mg/kg 0.33 SW38270C 04:21/05 14:39/sm
indeno(1,2,3-cd)pyrene ND mg/kg 0.33 SWe270C 04.21/05 14:38/sm
Naphthalene ND mg/kg 0.33 SWe8270C 04/21/05 14:39/sm
Phenanthrene ND mg/kg 0.33 SW8270C 04/21/05 14:38/ sm
Pyrene ND mg/kg 0.33 SW8270C 04.21/05 14:39/sm
Surr: 2-Fluorobiphenyl 8.6 %REC 30-115 SWS§270C 04/21/05 14:39/sm
Surr: Nitrobenzene-d5 86.2 %REC 23-120 Swsez7oC 04./21/05 14:39/sm
Surr: Terphenyl-d14 989  %REC 16-137 SwezroC (421/05 14:39/ sm
POLYCHLORINATED BIPHENYLS (PCB'S)
Aroclor 1016 ND ma/kg 0.017 SwWa8082 04:24/05 03:40 / law
Aroclor 1221 ND ma/kg 0.017 SW8082 (:4/24/05 03:40 / law
Aroclor 1232 ND mg/kg 0.017 Swsose2 (4/24/05 03:40 / law
Aroclor 1242 NO mg/kg 0.017 SW80e2 (-4/24/05 03:40/ law
Aroclor 1248 ND mg/kg 0.017 SwW80e2 (4:24/05 03:40 / law
Aroclor 1254 ND mg/kg 0.017 Swsog2 (4.°24/05 03:40/ law
Aroclor 1250 ND mg/kg 0.017 SW80¢g2 C4.24/05 03:40 / law
Aroclor 1282 ND ' mgkg 0.017 SWB0E2 (4/24/05 03:49 / law
Aroclor 1268 ND  mg/kg 0.017 SW80g2 $4/24/05 03:40 / law
Surr: Dacachlorobiphenyl 140 %REC S 50-126 SwW8082 04:24/05 03:407 law
Surr: Tetrachloro-m-xylene 108 %REC 42-115 SwW80Eg2 £4°24/05 03:40/ law

Sample extract received a Sulfuric Acid Clean-up (EPA Method 3665) and a Sulfur Clean-up (EPA Method 3660) prior 1o analysis.

Report
Definitions:

RL - Analyte reporting limit.
QCL - Quality control flimit.
S - Spike recovery outside of advisory limits.

MCL - Maximum contaminant level.

ND - Not datected at the reporiing limit.
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LABORATORY ANALYTICAL REPORT
Client: MTDEQ Report Date: 0502/05
Project: ASARCO Slag Pile Collection Date: (04714705 14:50
Lab ID: HO05040130-006 Date Received: 04'14/03
Client Sample ID: ASP06-D16 Matrix: Solid
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date/ By
METALS, TOTAL
Antimony : - 425 mgkg 5.0 SW&020 0+'27/05 01:51 / rlh
Arsenic 130 mg/kg 50 SW6020 Q4/27/05 01:51 / rhh
Beryllium ND  mg/kg 5.0 SW50108 04:22/05 04:17 / jjw
Cadmium .22 mg/kg 1.0 : SWs50108 04,20/05 19:46 / jjw
Chromium 654 mg/kg 5.0 SWs50108B 04.20/05 19:46 / jjw
Cobalt 173 mg/kg 50 SWgs0108 {4/20/05 19:46 / jjw
Iron 305000 mg/kg 80 SWs50108 14/22/05 04:17 / jjw
Lead 55.5 mg.’kg 5.0 SW650108 0420/05 19:46 / jjw
Manganese 11800 mg/kg 5.0 SW60108 0+°22/05 04:17 / jjw
Mercury ND mg’kg 1.0 SWT74T1A 04/25/05 14:06 / KC
Nickel 18.8 mg/kg 50° SWSQZO 04/27/05 01:51/1th
Phosphorus 647  mglkg 10 SW&50108 (4/22/05 04:17 / jiw
Selenium 11.0 mgkg 5.0 SW6020 (427105 01:51 /clh
Zinc 19100 mgkg 5.0 SW350108 02722/05 04:17 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminrant lave.
Dcl’mi@ions: QCL - Quality contro! limit. ND - Not detecied at the reporting limit.

D - RL increased due to sample matrix interference.
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D - RL increased due to sample matrix interference.

LABORATORIES
LABORATORY ANALYTICAL REPORT

Client: MT DEQ Report Date: 05/02/05

Project: ASARCO Slag Pile Collection Date: 04'14/05 14:57
Lab ID: H05040130-007 Date Received: 04714405

Client Sample ID: ASP07-F3 Matrix: Sohd

_ MCL/

Analyses Result  Units Qual RL QCL Method Aualysis Date / By
METALS, TOTAL

Antimony - - - 427 my/kg 50 SW6020 04/27/05 01:58/ rih
Arsenic 102 mg/kg 5.0 SWe020 04/27/05 01:58 / ih
Beryllium ND mg/kg 5.0 SWs0108 04/22/05 04:20 / jjw
Cadmium 19 mokg 1.0 SW60108 04/20/05 19:49 / jiw
Chromium 70.5 mgkg 50 SWe010B 04.20/05 19:49 / jjw
Cobalt 171 mg/kg 5.0 SW60108 0+/20/05 19:49 / jiw
iron 286000 mg/kg D 80 SW60108 04/22/05 04:20 / jjw
Lead 453  mgkg 5.0 SW6E0108 04/20/05 19:49 / jjw
Manganese 12100 mg’kg 50 - SWg0108 +/22/05 04:20 / jiw
Mercury ND mg/kg 1.0 SW7471A 04/25/05 14:10/ KC
Nickel 17.4  mg/kg 5.0 SW6020 04/27/05 01:58 / rth
Phosphorus 578 mg/kg 10 SW60108 04/22/05 04:20 / jjw
Selenium 13.8  mg/kg 5.0 SW6020 04/27/05 01:58 / rlh
Zinc 19100 ma/kg 5.0 Swe0108 (+:22/05 04:20 / jiw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level,

Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.



IENERGY 4
LABORATORIES

P WA e VL

877-472-0711 » 406-442-0711 - 406-442-0712 fax « helena@energylab.com

o ua

VUVL T UV @Ot LYHUGNE MAVE. T IS U,

Cliecnt: MT DEQ

Project: ASARCO Slag Pile
Lab ID: F05040130-008
Clicnt Sample ID: ASP08-G2

LABORATORY ANALYTICAL REPORT

Report Date:
Collection Date:
Date Received:
Matrix:

05/02/0%
04714/05 15:04
04'14/05

Solid

MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Moisture 0.800 wi% 0.0100 -SW3550A 04/22/05 08:15/ MC
CHEMICAL CHARACTERISTICS
pH, 1:2 9.2 s.u. 0.1 ASA10-3 04/25/05 16:18 / srm
Chioride, 1:2 1.06 mg/kg 1.00 ASA10-3 04/26/05 12:48 / qed
METALS, TOTAL
Antimony 435  mg/kg 5.0 SW6020 04/27/C5 02:05/ 1lh
Arsenic 118 mg/kg 5.0 SW6020 04/27/05 02:C5/ rlh
Beryllium ND mg/kg 5.0 SW&010B 04/22/05 04:24 / jjw
Cadmium 25 mg/kg 1.0 SW6010B 04720/05 20:00 / jiw
Chromium 598 mg/kg 5.0 SWe6010B 04/20/05 20:00 / jjw
Cobalt 194  mag/kg 5.0 . Sweo0108 04/20/C5 20:00/ jjw
Iron 290000 mg/kg D 80 SW6010B 4122/05 04:24 / jjw
Lead 116 mg/kg 5.0 SWs0108 04/20/05 20:00 / fjw
Manganzase 1310¢  mg/kg 5.0 SWg0108 04/22/05 04:24 / jjw
Mercury ND  mg/kg 1.0 SW7471A 04725/05 14:12/ KC
Nickel 172 mg/kg 5.0 SW6020 04/27/05 02:05/ rih
Phosphorus 720 mg/kg 10 Sws0108 04/22/05 04:24 / jjw
Selenium eg mg/kg 5.0 SWE020 04727105 02:05/ rh
Zinc 21100 mg/kg 5.0 SWs0108 04/22/05 04:24 / jjw
VOLATILE ORGANIC COMPOUNDS
Bromoform ND mg/kg 0.20 Swg2608 04/21/05 17:51/ trr
Benzene ND  mg/kg 0.20 SW82608 04/21/05 17:51 / trr
Bromobenzene ND mg/kg 0.20 SwWg2608B 04/21/05 17:51 1/ ter
Bromochloromethane ND mg/kg 0.20 SWEg2608 04/21/05 17:51 / trr
Bromodichloromethane ND mg/kg 0.20 Swgz2608 04/21/05 17:51 / trr
Bromomethane ND  mg/kg 0.20 SW82608 04/21/05 17:51/ ter
Carbon tetrachloride ND mg/kg 0.20 Swsg2608 04/21/C5 17:51 / trr
Chlorobenzene ND mg/kg 0.20 Swegz608 04/21/C5 1751/ trr
Chlorogthane ND mg/kg 0.20 SwWez608 04/21/0517:51 1 trr
2-Chloroethyl vinyl ether ND mg/kg 0.20 SwWe82608 54/21/05 17:51 / trr
Chloroform ND mg/kg 0.20 Swa82608 04/21/05 17:51 [ ter
Chloromethane ND mg/kg 6.20 - SWE2608 04721105 17:51 / trr
2-Chiorotcluene ND mg/kg 0.20 SwWa260B 54/21/0517:51 1 ter
4-Chlorotoluene ND mg/kg 0.20 SW82608 54121/05 17:51 / ter
Chlorodibromomethane ND mg/kg 0.20 SwWe2608 04/21/05 17:51 [ trr
1.2-Dibromoethane ND mg/kg 0.20 SWe2608 D4/21/C5 17:51 1 trr
Dibromomethane ND mg/kg 0.20 SwWa32608 04/21/05 17:51 / trr

ND  mg/kg 0.20 SWez2608 04/21/05 1751/ trr

1,2-Dichlorobenzene
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Report RL - Analyte reporting limit.
QCL - Quality contro! fimit.

Definitions:

D - RL increased due to sample matrix interference.

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit
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Client: MT DEQ
Project:

Lab1D: F05040130-008

Ctlient Sample ID: ASP08-G2

ASARCO Slag Pile

LABORATORY ANALYTICAL REPORT

Report Date:
Collection Date:
Date Received:
Matrix:

08°02/058
0414/05 15:04
04 14/05

Solid

MCL/
Analyses Result  Units Qual RL QCI.  DMethod Analysis Date / By
VOLATILE ORGAN!IC COMPOUNDS .
1,3-Dichlorobenzene ND mg/kg 0:20 SWS§2608 04/21/05 17:51 / trr
1.4-Dichlorobenzene ND  mg/kg 0.20 SW§2608 04/21/05 17:51 / ter
Dichlorodifluoromethane ND mg/kg 0.20 Swa2608 04/21/05 17:51 / trr
1,1-Dichloroethane ND mg/Kg 0.20 Sws82608 04/21/05 17:51 / trr
1,2-Dichloroethane ND  mg/kg 0.20 SW§2608 C4/21/05 17:51 / ter
cis-1,2-Dichloroethene ND mg/kg 0.20 SWE2608B 04/21/05 17:51 / ter
1,1-Dichloroethene ND mg/kg 0.20 SWe82608 4721/05 17:51 1 ter
trans-1,2-Dichloroethene ND mg/kg 0.20 SW§2608 0421/05 17:51 / trr
1,2-Dichloropropane ND mg/kg 0.20 SW82608 04/21/05 17:51 / trr
1,3-Dichloropropane ND mg/kg 0.20 SW§E2608 04/21/05 17:51 / trr
2,2-Dichloropropane ND  mg/kg 0.20 SW§2608 04°21/05 17:51 / ter
1.1-Dichloropropene ND mg/kg 0.20 Sw§2608 04/21/05 17:51 1 ter
cis-1,3-Dichloropropene ND ma/kg 0.20 SW82608 (4729/05 17:51 / trr
trans-1.2-Dichloropropene ND  mglkg 0.20 SWg2508 C&a'2V0517:51 /trr
Ethylbenzens NS mg/kg 0.20 SWe2508 G4°21/05 17:51 [ trr
Methy! te-butyl ether (MTBE) ND ma’kg 0.20 S\W3250B 24°21/0517:51 / trr
Methylens chloride ND  mg/kg 0.20 SW82508 022105 17:51 [ trr
Methyl ethyl ketone ND  mg/kg 4.0 SW82508 82/21/05 17:51 [ trr
Styrene NO mg/kg 0.20 Swgzs08 042105 17:51 / trr
1,1.1,2-Tetrachloroethane ND mg/kg 0.20 SW82608 CaA'21/05 17:51 [ ter
1,1,2.2-Tetrachloroethane ND mg/kg 0.20 SWs32508 0424105 17:51 1ter
Tetrachloroethene ND mg/kg 0.20 SwWs82608 04721/05 17:51 / tr
Toluene ND mg/kg 0.20 SwW22s08 €£21/05 17:51 / trr
1,1.1-Trichloroethane ND mg/kg 0.20 SWE2608 £4°21/05 17:51 / trr
" 1,1,2-Trichloroethane ND mg/kg 0.20 Sw32s08B 04721/05 17:51 / ter
Trichlorosthene ND  mg/kg 0.20 SW82608 04'21/05 17:51/ trr
Trichlorofluoromethane ND ma/kg 0.20 SwWg2608 C4/21/05 17:51 / trr
1,2.3-Trichloropropane ND mg/kg 0.20 SWg2608 C421/05 17:51 / trr
Vinyl chloride ND  mg/kg 0.20 Sweg2608 Ca21/05 17:51 / ter
m+p-Xylenes ND mg/kg 0.20 SW52508 04721105 17:51 / ter
o-Xylene NG  mg/kg 0.20 SwWa2608 G4/21/05 17:51 / ter
Surr; p-Bromofluorcbenzene 11¢€ %REC 78-180 SwW32608 4’2105 17:51 1 ter
Surr Disromofluoromethane 12 %REC 70-132 SwWs22608 42105 17:51 [ ter
Surr: 1.2-Dichioroethane-d4 162 %REC 60-138 SWwWz2508 “e21/05 17:51 / ter
Surr: Toluene-d8 102 %REC 75.138 SW2260B 4°21/95 17:51 / trr
SEMI-VOLATILE ORGANIC COMPOUNDS .
Acenaphtnens ND mg/kg 0.33 SWa2270C (4'21/05 15:21/sm
Acenaphthslene ND  mg/kg 0.32 SwWz2z70C 24:21/05 15:21/ sm
Anthrazens ND mg/kg 0.33 Swe270cC 4'21/05 15:21/sm
Benzo!a)anthracene ND mg/kg 0.33 SWez70C 24.24/05 1521/ sm
Report RL - Analyte reporting limit. MCL - Maximum contaminant level,
Definitions:  QCL - Quality contro! limit. ND - Not detected at the reporting limi!
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I LABORATORIES

LABORATORY ANALYTICAL REPORT

Client: MTDEQ ' . Report Date: 035/02/05
Project: ASARCO Slag Pile Collection Date: 0414705 15:04
Lab ID: H05040130-003 Date Received: 0471405
Clicot Sample ID: ASP08-G2 Matrix: Solid:
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
SEMI-VOLATILE ORGANIC COMPOUNDS
Benzo(a)pyrene ND mg/kg. - 0.33 Swgz70C 04°21/05 15:21 / sm
Benzo(b)fluoranthene . ) ND mg/kg 0.33 SW8270C 04,21/05 15:21 / sm
Benzo(g,h.i)perylene ND ma’kg 0.33 swsgz70C 4°21/05 15:21/sm
Benzo(k)ftuoranthene ND mg’kg 0.33 SwWeg270C ¢4°21/05 15:21/sm
Chrysene ND  mgkg 0.33 Sw8270C 04:21/05 15:21 / sm
Dibenzo(a,h)anthracene ND mg/kg 0.33 SW8270C 0421/05 15:21/sm
Fluoranthene ND mg/kg 0.33 Swsg270C 04:21/05 15:21 / sm
Fluorene ND mg/kg 0.23 SW8270C 4°21/05 15:21/sm
Indeno(1,2,3-cd)pyrene ND mg/kg 0.33 SwWs8270C 04:21/05 15:21 /sm
Naphthalene ND mg/kg 0.33 SW§270C 04:21/05 15:21 / sm
Phenanthrene ND  mgikg 0.33 SW8270C 04:21/05 15:21/ sm
Pyrene ND  mg/kg 0.33 SW8270C 0421105 15:21 / sm
Surr: 2-Fluorobiphenyl 75.9  %REC 30-115 SwWB8270C 04°21/05 15:21 / sm
Surr: Nitrobenzene-d5 76.0 %REC 23-120 SW8270C 04.21/05 15:21 / sm
Surr: Terphenyl-d14 88.9 %REC 18-137 Sw8270C (+21/05 15:21 /sm
POLYCHLORINATED BIPHENYLS (PCB'S)
Aroclor 1016 ND ma’kg 0.017 SW8082 (4°24/05 04:08 / law
Aroclor 1221 ND mg/kg 0.017 Swsgo082 (:424/05 04:08 / law
Aroclor 1232 ND mg/kg 0.017 SwWeos2 (:4°24/05 04:08 / law
Aroclor 1242 ND mg’kg 0.017 sw8082 G4°24/05 04:08 / law
Aroclor 1248 ND mg/kg 0.017 Swa082 (4°24/05 04:08 / law
Aroclor 1254 ND mg/kg 0.017 sSweoe2 G4°24/05 04:08 / law
Aroclor 1250 ' ND mgkg 0.017 SWa082 G4'24/05 04:08/ law
Aroclor 1262 ND mg/kg ~0.017 swaoe2 (:4.24/05 04:08 / law
Aroclor 1268 ND mg/kg 0.017 SWs082 (4.°24/05 04:08 / law
Surr: Decachlorobiphenyl 125 %REC 50-126 SW8082 04°24/05 04:08 / law
Surr: Tetrachloro-m-xylene 90.0 %REC 42-115 SWB80E2 04°24/05 04:08 / law

Sample extract received a Sulturic Acid Clean-up (EPA Method 3665) and a Sulfur Clean-up (EPA Method 3660) prior to analysis.

Report RL - Analyte reporting fimit. MCL - Maximum contaminant level.
Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.
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D - RL increased due to sample matrix interference.

LT s .
LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 05/02/05
Project: ASARCO Slag Pile Collection Date: 04/14/05 15:07
Lab ID: HO05040130-009 Date Received: 04/14/05
Client Sample ID:  ASP09-G4 Matrix: Solid
MCL/
Analyses Result  Units Qual ‘RL QCL  Mecthod Analysis Date / By
METALS, TOTAL
Antimony - §7.6 mgkg 50 SW6020 04/27/05 02:12/ rlh
Arsenic 108 mg’kg 5.0 SWi5020 04/27/05 02:12/ rlh
Beryllium ND ma/kg 5.0 Swe0108 04/22/05 04:27 / jjw
Cadmium 1.4 mg/kg 1.0 Swgs0108 04/20/05 20:04 / jjw
Chromium 80.0 mgkg 5.0 SWs010B (4/20/05 20:04 / jjw
Cobalt 204  mglkg 5.0 SW50108 04/20/05 20:04 / jjw
iron 294000 mg/kg D 80 SW50108 " 04/22/05 04:27 / jjw
Lead . 64.0 mg/kg 5.0 SWe60108 04/20/05 20:04 / jjw
Manganese 11900 mg/kg 5.0 SWs0108 04/22/05 04:27 / jjw
Mercury ND mg’kg 1.0 SWT7471A 04/25/05 14:14 / KC
Nicketl 20.6 mg/kg 5.0 SWs020 04/27/05 02:12/ rth
Phosphorus 562 mg/Kg 10 Swgs0108 04:22/05 04:27 / jjw
Selenium 122 mg/kg 5.0 SW6020 04/27/05 02:12 / rih
Zinc 20100 ma/kg 5.0 SW60108 04°22/05 04:27 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT
Client: MTDEQ Report Date: 05/02/05
Project: ASARCO Siag Pile Coliection Date: 0414705 15:15
Lab ID: HO05040130-010 Date Received: (4/14/05
Client Sample ID: ASP10-H16 Matrix: Solid
. MCL/
Analyses Result  Units Qual RL QCL Method Analysis Date / By
METALS, TOTAL
Aatimony 341 mo/kg 5.0 SW6020 04/22/05 05:23 / rth .
Arsenic 117 mg/kg 5.0 SW6020 04/22/05 05:23 / rlh
-Berylfium ND mg/kg 50 SwWe0108 04/22/05 04:31 / jjw
Cadmium 2.1 mg/kg 1.0 SW60108 04/20/05 20:07 / jjw
Chromium 59.0  mg/kg 5.0 SW6010B 04/20/05 20:07 / jjw
Cobalt 137 mg/kg 5.0 SW60108 04/20/05 20:07 / jjw
Iron 305000 mg/kg D 80 SW60108 04722/05 04:31 / jjw
Lead 103 mo/kg 5.0 SW60108 04/20/05 20:07 / jjw
Manganese 10400 mag/kg 50 - SWE6010B8 04/22/05 04:31/ jjw
Mercury ND  mg/kg 1.0 SWT4T1A 04/25/05 14:16 / KC
Nickel 147  mg/kg 5.0 SWs020 04.22/05 05:23 / rlh
Phosphorus 710 mg/kg 10 SW60108 04:22/05 04:31 / jjw
Selenium 9.1 mg/kg 5.0 SWe020 04.22/05 05:23/ rlh
Zinc 22200 mg’kg 5.0 SWS50105 04:22/05 04:31 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant leve!.
Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.
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APPENDIX 4-1-2

SUMMARY OF SLAG TESTING ANALYSES INCLUDING TEST BASIN
WATER QUALITY, SLAG BOTTLE ROLL TESTS AND EP TOXICITY TESTS
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SI1TE NAME FURED FUMED FUMED FUMED FUMED FUMED FUMED FUNED - FUMED FUMED
SLAG SLAG SLAG SLAG SLAG SLAG SLAG SLAG SLAG SLAC
SAMELE LSTE  12/30/B4 04702787 ‘04722767  Q4/22/87  O3/R2/B7  QS/R/S]  GS/22/8]  15/22/B7 | OT/1%/B7  Q7/15/87
"""" LAF  ASARCO "ASARCO ASARCO CHMTC ASARCO ASARCO CHMTC CHATC ASARLO ASARCO
FEMARKS BOTTLE .- . SFLIT  REFLICATE SFLIT  KEPLICATE  FEFLICATE
REMARKS  ROLL TEST =
SAMFLE NUMEER B8704-1  B704-20 8745-50  87¢5-47 8707-02  8707-01
FHYSICAL _FARAMETERS
WATER TEMFERATURE (C) 7.5 . 9.7
SFEC. COMD. (UMHDS/CM) FIELD 2235 . 2248 2245 2137 2150
SFEC. COND. (UMHOS/CM) LA 115 1950 2250 - 2320 2400
FH FIELD IRTE RS 7.48 7049 7,44
FH LAR 9.9 7.77 481 7.52 ' 7.55
DS MEAS. O 180 DEG. C 94 1842 1703 # ¥73 2084 2227 1712 ,
OXYCEN (0) DIS3 4.3° 4.3 4.1 f
DEFTH TO SUL HELOW MF (FT) 8.74 ® 8.01 '
ComIoN_1oNS
CALCIUNM (CA) 12 510 454 449.0 © a2 417.0 412.0 321
MAGHESIUM (G) 0.4y 20 . 25.5 27.40 20.2 25.10 24.90 22,9
SOBIUM (NA) S.1 74 71.5 Thub 85 72.5 71.8 74
FOTASSIUR (K) 3.y <4 45 40.80 74 134,00 122,00 48
FICARKOMATE (HCD3) (LAE) (1.0 240 » 102 7] B4
CAREONATE AS €03 (LAF) 7 « T Qa 1.0
SULFATE (S04) 19 1450 1425 1240.0 1338 1304.0 1200
CHLORIDE ¢CL) 18 4.0 7.0 10.0 7.0 20.0 4,0
TRACE _ELENMENTS
ARSENIC ¢AS) DI55 0.1% 0.0325 0.0233 0.0158 0.038 0.020 .  0.0530 0.0329 0,057 » 0,039 #
ARSENIE (AZ) +3 0.014 0.0214 0,040
HRSENIC (AS) +5 0,010 0.0722 *  0.0268
CADMIUM (CD) DIS3 0.003 0,075 0,040 0.0720 0.051 0.051 0.0520 0.£500 0.055 0.049
COFFER (CU) PIS3 0,008 0.7280 v 0,193 0.2260 0.125 0,128 0,1430 0.134D 0.118 0.110
IRON (FE) DISS .11 (9,220 (0,020 (0,109 0,084 0.945 €0.100 (0,100 {0.020 (0.020
IROM (FE 11D : 0.010 « : 0,940 0.980
LESD (FI) DIES (0,017 0,045 % 0,030 »  0.0334 0.01% 0.020 0,033 0.0432 0.014 0,021
MANGANESE (MN) LI5S 0,017 1,080 1,449 20640 1.910 1,939 2,640 2.440 2.920 2.8%0
ZINC (IN) D155 0,023 3,580 3.709 4,450 2,830 2.890 2,640 2.820 2.500 2.390

A1} quantities in milligrams per liver unless ptherwise noted, Klank line jndicates parameter not tested. Output Date: 03-19-1v87

HUQ-4/84-R1
v -



.Y OF 5LAG WATER QUALITY ANALYSES - ASARCO EAST HELENA

SITE MAME

VUATER TEMFERATURE (C)
SFEC. COND. (UMHI5/C') FIELD
SFEC, COND. (UMHOS/CM) LAK
FH FIELD

‘ FH LAR

TDS MEAS. O 1&0 DEC. C
OYYGEN (D) DISS

DEFTH TO SWL FELOW MP (FT)

COm04_[ONS
caLciun <Cay

RAGHESIUM (MG)

30DTUM (NA)

FOTASSIUM (X)

ALYALINITY AS CACO3 (LAK)
RICARROHATE (HCO3) (LAK)
CAKEONATE AS €03 (LAK)
HYDFEOXIDE (DH)

SULFATE (S04)

CHLORIDE (CL)

TRACE_ELENENTS
ARSENIC (4S) DISS
ARSENTIC (AS) 43
ARSENIC (AS) 45
CADMIUM (CD) DISS
COFFER (CU) DISS
IFRON (FEY DISS

IRON (FE 1)

LEAD (FE) DISS
MANCANESE (M) DISS
ZIRC (ZNY DISS

FUMED FUMED
SLAG SLAC
0222067 Q9/22/97
ASARZD ASARCO
FEFLICATE :
870%-04 '8707-04
14
1358 13464
1350
7.43
1114
4,0
7.74
124.5
11
45
45
72
(1.9
480 «
3.0
0,075 n 0.054 &
0.021 0.021
0.055 0,054
0.020 (0.020
0.02 (0.01
0,023 0.024
1.59D 1.4
0,613 0.788 «

UNFUMED
SLAG
12/30/84
ASARCO
KOTTLE
ROLL TEST

200

10,4

204

17
0.22
19
22

1.0
34

0,003
9,908
0.070

0,083
0,017
0,033

UNFUMED
SLAS
04/22/87

UNFUMED
5LAG
04/22:87
CHMTC
SFLIT

10,5 -

14294
14500
v.87
9':‘5
14183
4'5

8.83

AY) quantities in milligrams per liter unlece othermise noted.

" 7298

437.0
8.74
540,09
158.00

€.5120

x 0.0043
0.11%0
(9,100

" 0.1430
] 0,127
* 0-’."?0

Blank dine indicates parameter not tested,

05022787

UNFUNED

SLAG

UNFURED
SLAG
05732/87

14,9
17y78
20200

.57
’ 9!‘5
18523

3.2

7.85

18725

343

k.7

3890

2459

587

(¢

284

38

2443.90 1200
75.0 A4

0,353

0,003

0,128
0.225

0.0505
5.083
0.(48

UNFLMED
SLAG

19850
22090
9.48
¢.7
18172
3’0

a4
4.4
3300
2550

(1.0
143
44
11750
74

0.5%0
9.550
0.054
0.005
0.085
(0.020
0.070
0.021
0,070
0.030

UMFUMED
SLAG
29/22/67

ASARCO
870v-07

17
12200

.69
10764
4.1.
7.02

45
4.2
2200
1540

(llo
1v7
30
£750

2
)

0.003
0.043
<0.020
¢.01

" 0.0%4

0.050
0.023

Output Date:s 03-1Y-198%

HUQ-A784-F




TABLE 1
East Helena

SLAG SAMPLE LEACHATE ANALYSIS

979

SARCO (PPM in Leachate) —

ab No. Description As Ba (ofs} Cr: Pb Hg Se " Aq {(2n)
l 3278 Slag 1 .018 3 .08 <,01 . .6 <,001 <.005 «<.0l 3.5
l 3275 Slag 2 @ <.014 .1 .13 <,01 <.l <.001 <.005 <.01 2.6
' 3280 Slag 3 @ . .020 1 .03 <,01 3.4 <.001 <.005 <.01 2,1

5 |
I 3282 Slag § @ .032 4 <,01. <.01 3.3 <,001 <.005 <.01 5.0
1 74

. L Slag 6 <,014 .1 15 <,01 1.0 <.001 <,005 <.01 6.0

aximum Contaminant

evels for Non-

oxic Leachates 0.5 0.5 .02 0.1 0.5 -

'NC’T"Z 7

I( Currently unspecified but estimated to be 50 ppm (10 times the Drinking Water

Standard).
ts

r

@- 16.0 0.1
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ASARCO Ini. ,orated
Department of Envirehimental Sciences
EAST HELENA
Miscellaneous Sample Results

Ca

1985
ASARCO SAMPLE As Cd . Pb
LAB ¢ SAMPLE DESCRIPTION DATE ppm ppm ppm
3658 Air Cooled Blast Furnace Slag 5/ 7 12 .002 5.3

3659 Granulated Blast Purnace Slag S 5/ 7 .047 <. 002 .050




ASARCO In,

Department of EnvilMgivimental Sciences
EAST HELENA

srated

Miscellaneous Sample Results

1985
ASARCO SAMPLE Ag As " Ba cd Cr
LAB # SAMPLE DESCRIPTION DATE ppm ppm ppnm ppnm ppn
7860 TCLP-Fumed  Blast Purnace Slag 10/21 <,002 .45 4.6 .007 .01
7861 TCLP-Unfumed Blast Furnace Slag 10/21 <.002 1.2 1.6 .25 .0L
1985
ASARCO SAMPLE Hg Pb Se
LAB # SAMPLE DESCRIPTION DATE ppb ppm ppm
7860 TCLP-Fumed Blast Furnace Slag 10/21 <.005 .004
7861 TCLP-Unfumed Blast Furnace Slag 10/21 <.001 .Q10

28
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ASARCO Incorporated
Department of Environmental Sciences
EAST HELENA '
Miscellaneous Sample Results

1985
o SAMPLE Ag As ~ Ba cd Cr
SAMPLE DESCRIPTION ‘DATE ppm ppn ppm pp= ppr
Air Cooled Slag 8/15 <.005 012 <1.0 .002 <.17
Granulated Slag ' 8/15 <.005 .010 <1.0 <.002 <.17
1985
SAMPLE Hg Pb Se pH
SAMPLE DESCRIPTION _ DATE ppb ppn ppm
Air Cooled Slag 8/15 <.50 1.1 . €.080 9.2
Granulated Slag 8/15 <.50 . 050 <.080 8.0
s
f’b“
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'ASARCO Incorporated | )
Department of Environmental Sciences
EAST HELENA
Miscellaneous Sample Results
1983
ASARCO SAMPLE Pb Cd Cr - Ag Ba
LAD | SAMPLE DESCRIPTION DATE ppm ppnm pPpm ppm ppm
11370 2-4 mo. old Slag Composite 11/28 v'9,.8" 3.9 )" <.030 <.008 7.2
11371 1 week old Slag Composite 11/28 3.9 <.,004 <.030 <,008 8.7 .
1983
ASARCO SAMPLE As Se Hg pH
LAB & SAMPLE DESCRIPTION DATE ppm ppm ppb
11370 2~-4 wo. 0ld Slag Composite 11/28 .20 -012 <. 50 10.
11371k 1 weeék old Slag Compcsite 11/28 «35 <.004 <.50 10.
_pp=
| Ba P56« ¢ Ay Se By K&
<77 Manimam alloweble levels of contasinants - .
l.o s.o s.o l.o .2 s.o

~ 4m the leschate of a non-toxic meterial).....100. 5.0



storage area.  The sediments _are being stored in a protected environment to prevent

contamination of the adjacent area {rom dispersion of the sediments by wind and water. The

sediments_are focated on _a concrete_pad to prevent_comtact with adjacent soils. A

containment berm around the perimeter of the sediment pile diverts rup-on. A _scomembrine

cover_over the sediments prevents wind and water dispersion_and climinates subscequent

ageneration of leachate.

Approximately 31,000 cubic yards of dewatered sediments were transported to the Lower Ore
Storage Area. Four thousand cubic yards cf these sediments were smelted prior to the
stockpile being covered with a geomembrane liner in October 1997. The sediments will
remain in this interim storage facility while EPA considers Asarco’s request to modify the
sediment smelting requirement of the ROD, and instead dispose of these materials in the on-

site CAMU.

4.1.4 Slag

The cffect of the slag pile on groundwater ard surface water was_evaluated as part of the

1990 Comprehensive RIVFS. The evaluation was conducted in accordance with procedures

presented in the Comprehensive RIFES Work Plan (Hvdromertrics 1987). Based on the results

of the_evaluation, the RI/FS concluded that the potential for impacts to_ercundwater and

surface water from slag is low and the subsequent ROD did not specity any remedial action

for the Slag Pile Operable Unit. Post-RIVEFS monitoring al_adjacent surfuce water and

aroundwater monitoring sites is on-going. A summary of the slag investivuiion and the

findinas of the RI relative to slag are presented below.

4.1.4.1 Investigation of Potential Groundwater Impacts

Slag Infiltration Test Basin Construction, Water Level Measurement, Yvater Quality
Sampling and Analysis

Infltration_and percolation of precipitaton inte the slag pile were directly micwsured in slay

test basing constructed in fumed and unfumed slag. Fumed slag is 4 by-product of the zinc

K:\data\project\d86 T\eera\r99ceral . doc\HLN/1 8/99'065\0096 1713194112 22 PM
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recovery process, which consisted ol air injection into_molten slag to recover zine oxide.

Unlumed slag is a by-product of the  blust furnace which has not been further processed

through the zinc recovery process. The zine recovery process was suspended in 1982 and

zince is no longer recovered from the slay. Since 1982, unfumed slag has been placed in an

area segregated from fumed slag,

Two slag infiltration catchment basins were constructed; one 1n_a_typical location in_the

fumed slag. and one in_a tvpical location in unfumed slag.  Construction of the test basins

included removal of a 2 to 3 meter laver of slae, placement _of an tmpenyvious 36-mil

reinfocced Hypalon liner in the excavation. installaton of a collection sump. and replacement

of the slag. Figure 4-1-8 shows the slawr test basin design.

Water _elevations in the collection sumps were measured perviodically, and after rainfall or

snownelt events to determine the actual accumulation of water in the stug basins. Collected

water was pumped from the sump. seni to the TSC laboratory, and tested for the parameiers

listed in Table 3-2-2. Analvtical resulis of wazer collected in the test basins are sumimarized

in Appendix 4-1-2.

Slag Material Sampling and Analysis

To supplement slag ihformation collected from the test basins. samples of shag were collected

from the test basin sites and sent to the TSC lab for “bottle roll™ tests. Estimuies of slaw

leachability were obtained by conducting “bottle roll” test on slae samples. Bouic roll wests

involved placing samples of slac in botiles 1n the laboratory. adding deicnized water,

avitating the bottles for approximately 24 hours, then analvzing the water for corcentrauons

of arsenic and metals. Details of the bottle roll extraction tests are in the Qualis. Assurance

Project Plan (OAPP) Addendum to the Prase Il Water Resources Investigatiun Work Plan

(Flvdrometries, 1986). Botile roll test results are in Appendix 4-1-2.

k:\data\project\086 T\eerard9cera L.dac\HLNAE/{1 8/99:065\0096 U181%%112:22 PM
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FIGURE 4-1-8 SLAG TEST BASIN DESIGN

PLAN VIEW:

‘4" dia. PVC
Standpipe
(=]
S =
o
3.0 I
s. 0’—-—‘ 33'0' b 3.01
SIDE VIEW: 30 mil PVYC Membrene

4" dia. PVC Standpipe With
PVC Top_ & Bottom Caps

liner — Underlain by
Geotextile Protective
Fabric

Slag Surface

74— Slope 10%
L]

=—3.0" .

NOTE: PVC Standpipe is schedule 40, capped on both ends and

perforated with saw-cut slots {rora 2.0
surface.

o 8.0' beneath the slag




In_addition to the slas sampling and botde rol test performed as part of the East Helena RI

activities. additional slag samples were collected and analvzed using the EP toxicity

procedure. Results of these analyses are alsoir Appendix 4-1-2,

Assessment of Groundwater Impacts

[ an effort to estimate infiltration rates. the volume of water retained in the slag test basins

was caleulated for 13 time intervals, beeinning December 23, 1986 and ending February 10,

1988. These volumes were compared to the vo umes of precipitation during the sarme periods

~and _converted to_percentuves. as sumymarized in Table 4-1-10.  The percentage of

precipitation retained in the basins varied from -6.7% to 61.9% in the fumed slae. and -43%

to_61.8% in_the unfumed slag (necative percentages indicuate evaporation raes exceed

precipitation collected in the test busing). Although there is a relationship of test basin water

level fluctuations to precipitation (see Figures 4-1-9 and 4-1-101, the relationship _may be

complicated by variable evaporation, hence, infiltration rates are variable.

Concentrations of arsenic and metals from test basin water samples (see Appendix 4-1-2)
were low compared to plant area groundwater. Dissolved arsenic varied from 0.0198 mg/l to
0.075 mg/l in the fumed slag, and 0.353 to 0.590 mg/! in the unfumed slag during the study
period. Dissolved cadmium varied from 0.003 ‘0 0.075 mg/1 in the fumed slag, and 0.003 to
0.0063 mg/l in the unfumed slag. Dissolved jead varied from 0.016 to 0.045 mg/l in the

fumed slag, and 0.021 to 0.098 mg/1 in the unfuined slag.

The concentrations of arsenic and metals from bottle roll testing (See Appendix 4-1-2) were

similar to the slae test basin water quality. For the fumed slag, dissolved arsenic was 0.19

me/l cadmium was 0.003 me/l. and lead was less than 0.017 me/l. For the vniiimed slae.

dissolved arsenie was 031 my/l. cadmium was €.003 me/l and lcad wius 0.083 12/l

EP toxicity tests (see Appendix 4-1-2) indicate that leachable trace element voncentrations

from the slae are vartable. From 18 tests, the results for arsenic varied from below detection

level to 1.2 ppm o with an averave of 0.16 ppm: cadmium varied trom below detestion level to
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TABLE 4-1-10. PRECIPITATION COLLECTED IN SLAG TEST BASINS

FUMED SLAG - - ! -
Precipitation | Precipitation Retained * | Percent of Precipitation
Date (inches) (Inches) " Retained

12/23/86

1/22/86 0

2/23/87 0

3/26/87 : 0.75 0.01 1.4
4/21/87 0.23 -0.01 -3.8
5/18/87 0.51 0.32 61.9
6/18/87 2.46 0.49 19.8
7/14/87 ' 0.88 025 28.7
8/11/87 | 1.70 0.36 21.2
9/11/87 0.37 not calculated

10/14/87 0.65 0.25 ' 384
12/7/87 : 0.45 -0.02 -3.9
1/20/88 0.34 -0.02 -6.7
2/10/88 0.49 - -0.01 -1.1

UNFUMED SLAG

12/23/86

1/22/87 0

2/23/87 0

3/26/87 0.75 0

4/21/87 ‘ 0.23 0.12 52.7
5/18/87 0.51 0.27 53.6
6/18/87 2.46 0.73 29.8
7/14/87 0.88 028 31.7
8/11/87 ' 1.70 . 0.12 7.2
9/11/87 0.37 not calculated
10/14/87 0.65 - 0.40 61.8
12/7/87 0.45 -0.05 -12.1
1/20/88 0.34 -0.15 -435.0
2/10/88 0.49 0.14 . 27.6

* Value is calculated based on measured water level changes and test basin geometry

(Frustum of a general pyramid). Negative values indicate evaporation exceeds infiltration.

K \Matiproject0867T\cerawrd9ecral . doc\HLNAY/ 1 8/90N06 544096 - 171819511222 PM

4-39




-

Praclpitotion (Inchea)

0.9 -~

0.8 =

07 =

0.5 ~
0.5 =
0.4
0.3
0.2 ~

0.1 ~

I | 1 l
- ) 'y

J F M A M

Month (1986-~1587)

J

CC/RA REPORT
ASARCO EAST HELENA
FACILITY

FIGURE

DAILY PRECIPITATION .
AT HELENA AIRPORT | 4-1-9

J07°0867\06510165\1/18/99 KADATAPROJECT\0867V74-1-9.CDR

4-40

FIGURE SOURCE: COMPREHENSIVE RI/FS (ASARCO, 1990)



3
4 — =] + o]
4+
N a
+

3
g : @ -
£
5 N
Qo 2 J 9]

+
+
1 - e [}
0 7 T j T ) T 7 7 T S T 7 ;
0 40 QO 120 160 200 240 280 320
Month {1986—1987)
a Untumed Slog . + Furmnod Clag
FIGURE
s B0t T e or warc i
FACILITY SLAG TEST BASIN 4-1-10
007\0867\065\01 85\1/18/99 KADATAPROJECT\0867\4-1-10.COR 4-41 FIGURE SOURCE: COMPREHENSIVE RI/FS (ASARCO, 1970)




3.9 ppm, with an average of 0.26 ppin (only one cadmium value was greater than 0.2 ppm;

il the 3.9 ppm value is dropped. the cadmiuwm averave concentration ix 0.04 ppmi: lead values

varied from below detection level to 30 ppm. with an average of 5.2 ppin.

The EP Toxicity tests were not conducted as part of the Comprehensive RI/FS acuvities. but

have been included as supplementary data. The EP Toxicity results tend to overpredict the

mobility of metals compared 1o the other test results and obscrved site conditions due to the

low pH of the extractant. In particutar. the values for lead appear to be much hicher with

TCLP than with natural conditions.

Concentrations of arsenic and other metals in the eroundwater system are discussed in detail

in Section 4.4. In gecneral, results of waler quality from_the slag basins and botle roll

analvses of slag indicate arsenic concentrations are sienificantly lower than concentrations

observed in monitoring wells both uperadient and downgradient of the slag¢ pile. Fivures 4-1-

1 4-1-12.4-1-13 and 4-1-14 show a comparison £o slae test basin water qua'is, hottle roll

test water quality, EP Tox test results, and eroundwater quadity upgradient and ¢owiy eradient

of the slag pile.

Based on observed recharee rates in the slae test basins and associated water guetiiv data. the

slag pile would account for only [ 10 3 percent of the observed arsenic at o neradient

monitoring well DH-10 (see Figure 3-1-15). Concentrations of arsenic in these wells are

similar to arsenic concentrations in DH-4 near Lower Lake. the appuarent source of elevated

arsenic in these wells. Based on the results of test basin water quality analvses znd hottle roll

e2sts. itis unlikely that slag sienificantly effects observed arsenic concentration s-ends on the

sile.

While EP-Toxicity results indicate that there is some potentiad for mobility of caonium, lead

and zine from slav, the results_of the test basins and bottle roll tests irc:ouie metals

concentrations released from sla is low. In addition. concentrations of cadrrizs. lead and
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FIGURE 4-1-12. CADMIUM CONCENTRATION DATA FROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE
AREALAND FROM SLAG TEST BASIN AND SILAG LEACHABILITY TESTING RESULTS
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FIGURE 4-1-13, LEAD CONCENTRATION DATA FROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE
AREA, AND FROM SLAG TEST BASIN AND SLAG LEACHABILITY TESTING RESULTS
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FIGURE 4-1-14. ZINC CONCENTRATION DATA FROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE AREA,
AND FROM SLAG TEST BASIN AND SLAG LEACHABILITY TESTING RESULTS
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FIGURE 4-1-15. CALCULATED ARSENIC LOADING FROM SLAG VS
ARSENIC LOAD IN DOWN-GRADIENT GROUNDWATER

Data Source Arsenic Conc.(1) Arsenic Load (2) % of GW Load (3)

Test Basin Data

Fumed Slag . 0.036 my/L 0.003 th/day 0.20%
Unfumed Slag ) | 0.53 mg/L. 0.044 Ib/day 240%
Averagc. 0.28 mg/L 0.022 Ib/day 1.30%
Max 0.59 mg/L 0.047 Ib/day - 2.60%
EP toxicity (avg. of 18 tests) 0.16 mg/L 0.013 Ib/day 0.70%
Groundwater Load 213 mg/L (4) 1.8 Ib/day (4)
Notes (1) Source RI/FS Appendix 6-1

{2) Slag load calculations assume:
20% infiliration (slag test basin average)
11.3 infvr ppt
57 acre slag pile area
(3) Calculations based on 1.8 Ib/day GW arsenic load assuming.
east side groundwater flux of 70 gpm
east side groundwater arsenic concentration of 2.13 mg/L
{4) Groundwater Load assumptions
Groundwater As Concetration 2.13 mg/L (avg from DH-10}
Groundwater flux = 70 gpm
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zine 15 also very low.  Based on the results of test basin water quality analvses, boule roll

tests. and down gradient _sroundwater _quality. it_is _unlikely that slag ctfects observed

vroundwater quality trends on the site.

Stratigraphic cross-scectiois showine the slae pile and underlving stratigraphy (Fizure 4-1-16)

shows the refationship of the slae pile and underlving strata, including the perched alluvial

horizon_and the underlving coarser erained alluvial aquifer.  Based on meniloring well

stratigraphy, it is likely the perched horizon _at least partially underlies the slag pile.

However, there is no evidence of the perched horizon in downgradient wells (see DH-6 and

DH-10).  As a result, divect_impacts from the slag pile at these wells is unlikely since the

perched horizon is absent. and the wells are completed in the couarse grained alluvium.,

However. as noted above, test basin and laboratory test results indicate potential water guality

impacts from_the slag are low and are not responsible for the water quality concentration

observed in downeradient wells.

3.1.4.2 Potential Surface Water Impacts

The potential for runoft transport in the slag pile area is very low due to the coarse. granular

nature of the slag pile, which allows extremely rapid infiltration._ _Even during high

precipitation events no runoff has been observed from the slag pite. Simiarly seens from the

face of the slag pile have not been observed, The potential for impacts to surface water are,

therefore, limited to direct contact and erosion of the slag pile where it forms steep sided
banks adjacent to Prickly Pear Cfeek. Prickly Pear Creek is in immediate contact with the
slag pile between PPC-5 and PPC-6, and adjacent to the slag pile from PPC-6 10 PPC-7 (see
Exhibit 3-2-1).

The 1990 Comprehensive RI/FS (Hydrometrics, 1990a) examined water quaiity data from
Prickly Pear Creek to assess the potential impact of the sl;ag pile on the creek. No consistent
concentration or load increases were apparent in Prickly Pear Creek adjacent to the slag pile
(between PPC-5 and PPC-7). The RI/FS therefore concluded that the contribution of arsenic
and metals to surface water from slag is very minor. RI/FS and Post RUFS water quality data
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for Prickly Pear Creek are presented and discussed in Section 4.3 of this report and post-
RI/FS water quality data are generally consistent with the RI/FS findings. Average metal

concentrations show only small ditferences between stations PPC 5. PPC 7 and PPC 8 (see

Figure 4-1-17). Only one hieh flow stream cvent (May 1994) shows a pronounced increase

in total arsenic load between PPC-3 and PPC-7 (sce Figure 4-3-9 in Section 4.3); however,

arsenic concentrations decreased from PPC-5 to PPC-7 in the Mav 1994 event.  The

calculated load increase is therefore entirelv a function of the flow measurcment. Since the

accuracy of the flow measurcments is poor during higher flow events duc to increased

velocities and turbulence (particularly at PPC-5 below the dam) the apparent load increase

during May 1994 is probably the result of flow measurement error. The conclusion of the

surface water analysis is that there is little evidence for transport of arsenic and metals from

the slag pile with the possible exception being direct erosion of the slae durine infrequent

high stream flow events,

+24.2 PROCESS FLUIDS
As part of the Comprehensive RUFS (Hydrometrics 1990a), the Process Fluids Ogerable Unit

was divided into two sub-units: Process Ponds and Process Fluid Transport Circuits.

3334.2.1 Process Ponds

The Process Ponds include:

e Lower Lake,
¢ Former Thomock Lake, and

e The acid plant water treatment facility.

As described in Sections | and 3, the Process Ponds were addressed by the Process Ponds
RI/FS (Hydrometrics, 1989), a subsequent Process Ponds ROD (US EPA, 1989). and several
RD/RA documents, and remedial actions that consisted primarily of sedimen: excavation.

The 1989 Process Pond RI consisted of:
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ASARCO TECHNICAL SERVICES CENTER
ANALYTICAL DATA REPORT
East Helena

Technical Services (Project 3101)

Batch No: L0310790

£L010750-002 23-MAY-01 FUMED ASARCO SLAG

|
AG 0.003 % MJIF 18-JUN-0) ce "
AL 2,32 % MJF 18-JUN-01 Ice
AS 0.022 ] MJIF 18-JUN-0L Ice !
BA 0.34 A} MIF 18-JUN-0) ICP ‘
BE <0.02 A MJF 18-JUN-01 Icp !
CR 0.036 A MJF 18-JUN-01 Icp ‘
cu 0.32 % ~MJF 18-JUN-01 Ice . }
HGC 2.7 pPpm MO 21-JUN-01 COLD VAPOR AA |
MN 1.37 A MJIF 18-JUN-01 ce
H1 «<0,02 A MJF 18-JUN-01 ce
Po 0.036 1 MIF 18-JUN-01 ce
sB 0.026 A MIF 18-JUN-0) ce
SE <0.02 A} MJF 18-JUN-0) cp
TL <0.02 % MIF 18-JUN-01 Ice
v «0.02 ¥ MJF 18-JUN-01 Ice
zn 1.63 A  MJF 18-JUN-01 Ice
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ASARCO TECHNICAL SERVICES CENTER
ANALYTICAL DATA REPORT 1
East Helena )

Technical Services (Project 3101)

Batch Ho: L010791

L010791-002 23-MAY-01  FUMED ASARCO SLAG (TCLP) AG <0.050 Ppm ESH 08-JUN-01 6010
AS <0.10 ppm ESH 08-JUN-01 6010
BA 1.4 PPmM ESH 08-JUN-01 6010
BE <0.005 ppm ESH 08-JUN-01 6010
cD <0.050 ppm ESH 08-JUN-01 6010
CR <0.10 ppm ESH 08-JUN-01 6010
HG <0.50 ppD MO ' 07-JUN-01 7470
NI <0.10 pPpm ESH 08-JUN-01 6010
PB 0.23 ppm ESH 08-JUN-01 6010
PH 9.2 ) pH MO 05-JUN-01 150.1
SE <0.10 ppm ESH 08-JUN-01 6010
TL <0.10 ppm ESH 08-JUN-01 6010
v <0.10 Ppm ESH 08-JUN-01 6010

2N 17 ppm ESH 08-JUN-01 6010

| 2, f%\
| | ‘ hpproved @
\ .
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APPENDIX C

EXAMPLE INSPECTION FORM
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INTERIM CAP INSPECTION CHECKLIST

8  [Area No. Inspected by: DATE:

E ACTION NEEDED

m

e .

2 |2 « | B,

< = CONDITION OBSERVATION g E =
=9

g |E S| 8|2

Z

1 [Exposed liner

2 |Sand Bags

3 [Liner Seams

4 |Liner/Concrete Attachments

INTERIM LINER SYSTEMS

5 {Site Drainage

Additional Comments:
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